The American Journal 
of Surgery 


THURSTON SCOTT WELTON, MD., Editor 


Associate Editors 


BraDLEY L. COLEy, M.D. - ARNOLD S. JACKSON, M.D. 
E. Eric Larson, M.D. 


NEUROSURGERY 
OBSTETRICS - BILIARY SURGERY 
VASCULAR SURGERY - ORTHOPEDIC SURGERY 


September 1949 


VOLUME LXXVIII - NUMBER 3 


BPG HEH OF PUBLICATION 


| 
, 


EDITORIAL BOARD 


The American Journal of Surgery 


Editorp THURSTON SCOTT WELTON, New Tork 
Associate Editors Braptzy L. Corey, New York - Axnotp S. Jackson, Madison - E. Eric Larson, Los Angeles 


ADVISORY BOARD 


Craupe §. Becx, Cleveland 
Grorce R. Bricuton, New York 
Merepiri F. New York 
James T. Case, Chicago 

Istpore Coun, New Orleans 
Freperick A. Cotter, Ann Arbor 
Paut C. Cotonna, Philadelphia 
Gorpon S. Faurni, Winnipeg 
Hersert C. Fett, Brooklyn 

Emit Goetscu, Brooklyn 

Cuaruzs A. Gorvon, Brooklyn 
Donatp Guturie, Sayre, Pa. 

J. Hirscuman, Detroit 

F. Hoitman, San Francisco 
Craupe J. Hunt, Kansas City, Mo. 
Tuomas J. Kiwin, New York 


New York, Kripa 

New York, Aprian V. §. LAMBERT 
New Orleans, UrspAN Mags 
Newark, Harrison S. MARTLAND 
New Orleans, RupotpH Matas 
Detroit, Roy D. McCiure 
Toronto, D. W. Gorpon Murray 
San Francisco, H. C. NArrziczEr 
Baltimore, Emm. Novak 

Newark, Crarence O'Crow ey 
Boston, Lours E. PHANEuF 
Rochester, Minn., James T. Priestiey 
Raleigh, Husert A. Royster 
Philadelphia, Henry S. Rutu 
Memphis, Rosert L. SANDERS 
Baltimore, Grant E. Warp 


Woodland, Calif., J. Homer Woo 


The American Journal of Surgery is published monthly by The Yorke Publishing Co., Inc., 49 West 45th Street, New York 19, N. Y. 
Yearly Subscription, $12.00 U. S. A.; $14.00 Canada and Pan-American Countries; $15.00 Foreign. Single Numbers $2.00; Special 
Numbers $4.00. Entered as second class matter August 28, 1926, at the Post Office, New York, N. Y., and on August 28, 1926, at 
York, Pa., under the act of March 3, 1879. September, 1949-—New Series, Volume LXX VIII, No. 3. Copyright, 1949, by The Yorke 
Publishing Co., Inc. 


f 
: 
> ~ 
Ys 
4 A 
~ 
: 
} 
» 
| 
\ 
} 
. 
> | 
? 
4 


ae 
“a 
Neolithic: Sz 


A 
Soros leaned ond | 
Loy distonc? of one | 
For good blood: supply Jk 
poninsu! av this oreo | 
> ig away controlly 
ghoul not be da- 
— 


bite Sulures 3-0 5-0 
4 \ \ ZZ | | 
eres “tPreximetey, 
\Y \ i | 
| | | 
maximal 
C Cuff 


D&G SUTURES 


WITH ATRAUMATIC* 


... Surgaloy* Stainless Steel 


The scope of metallic sutures has been extended 

to meet the requirements of most surgical pro- 

cedures by the development of Surgaloy Stain- 

less Steel Sutures in combination with specially 

selected needles. These sutures are readily 

adaptable because of their exceptional tensile 

strength and minimal tissue reaction. In addi- 

tion, they are extremely flexible and may be 

handled and tied without kinking—in both mon- 

ostrand and multistrand form. Non-corrosive 

a and inert, they cause no tissue irritation and are 

Oxy non-magnetic and electro-passive in tissue flu- 

a ids. Regarding stainless steel sutures, Prattt 

has stated, “In the presence of. grossly infected 

DAVIS & GECK , INC wound conditions... the results were far better 

BROOKLYN, NEW YORK than would have been expected had other suture 
techniques been used.” 


+Pratt, Gerald H.; Surgery, Gynecology and Obstetrics, May 1948. 
‘“‘This One Thing We Do”’ *Registered U. S. Pat. Of. 


NEOLITHIC SURGEON—The earliest surgical operation of which 
there is concrete evidence is trepanning for the release of 
demons. Thousands of years before recorded history, as early as 
the Neolithic period, surgeons were performing this operation. 
Utilizing flakes of flint, they removed a small portion of the 
skull, about one inch in diameter, thus allowing the demon to 
escape. Numerous skulls found in France and other parts of 
Europe bear mute witness to the intelligence and skill of these 
early surgeons, and it is evident from bone growth around the 
trepanned holes that many patients survived. 
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OF 
REPOSITORY 
PENICILLIN 


FOR YOUR FREE COPY TODAY 


@ How are repository penicillin preparations best used? 


@ Can a repository penicillin be used in the treatment of early syphilis? 


@ Which repository penicillin gives the highest peak level? Which the most 


prolonged blood level curve? 


@ In predicting the blood levels that will be reached in a series of patients, why 
is a curve based on median blood levels more useful than one based on averages? 


@ Will the same dosage of a repository product give the same blood levels in 
ambulatory patients as in the bedridden? 


You will find the answers to these questions 
and many others in ‘‘Repository Penicillin 
Therapy,”’ a new 32-page book prepared by 
the Medical Staff of Abbott Laboratories. 
This book reviews the recent and signifi- 


cant work of leading investigators, and will 


help to bring you up-to-date on penicillin 
research and therapy. Colorful explanatory 
graphs illustrate the text. 

For your FREE copy of this informative 
penicillin manual, simply fillout and return 


the coupon printed below. Do it NOW. 


SEND FOR YOUR 
FREE COPY 
TODAY 


ABBOTT LABORATORIES 
North Chicago, Illinois 


A LEADER IN 
PENICILLIN DEVELOPMENT 


AND PRODUCTION 


1 “Repository Penicillin Therapy”: 
I 


Professional Service Department 
ABBOTT LABORATORIES 
North Chicago, Illinois 


Please send me a FREE copy of your new book, 


AJIS—9-49 


A. 


Poor circulation, whether of water in the radiator or bile 
in the enterohepatic system, means trouble. With a radia- 
tor, flushing, draining, and refilling are indicated. With 
suitable patients, ‘Bilron’ (Iron Bile Salts, Lilly) serves 


the same purpose. 


Indigestion, constipation, headaches—all such symptoms 
as are associated with biliary disturbances—often disap- 
pear after flushing and replacement therapy with ‘Bilron.’ 
It is a physiological laxative and choleretic. ‘Bilron’ is 


complete, natural, and free from extraneous substances. 


Enteric effect is achieved without a coating. The interac- 
tion of conjugated bile acids with iron makes ‘Bilron’ acid- 
insoluble and therefore available in the alkaline intestinal 
tract. It is so designed to eliminate the stomach irritation 
of plain bile salts, yet, in the area of need, it provides a 


most potent choleresis. 
Pulvules ‘Bilron’ are supplied in 2 1/2-grain (0.16-Gm.) 


(No. 298) and in 5-grain (0.325-Gm.) (No. 241) pulvules 
(filled capsules) in bottles of 100 and 500. 


Complete literature on ‘Bilron’ is available from the Lilly 


medical service representative or will be forwarded upon 
request. 


EL! LILLY AND COMPANY 


INDIANAPOLIS 6, INDIANA, U.S.A. 
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Basal anesthesia by the use of Avertin with amylene hydrate, as a 
simple enema in the patient's own room, eliminates preoperative fear 
and apprehension. Avertin basal anesthesia spares the patient the 
ordeal of “sweating it out” during the customary preoperative prep- 
arations. Furthermore, it reduces the amount of inhalation anesthetic 
needed subsequently by about one half and greatly eases the dis- 
comfort of the immediate postoperative period. 


AVERTIN 


with AMYLENE HYDRATE 


Avertin, brand of Tribromoethanol 


New York 13, N. Y. WINDSOR, ONT. 


AVERTIN, trademark reg. U. S. Pat. Off. & Canada 
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General information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY. 


T- AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript and not in 
footnotes. Each reference should include 
the following information in the order indi- 
cated: Name of author with initials; title 
of article; name of periodical; volume, page 
and year. The following may be used as 


a model: 


PuaneuF, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 

The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL oF SuR- 
GeRY, is $12.00 per year in advance in the United States; 
$14.00 in Canada and Pan-American countries and $15.00 in 
foreign countries. Current single numbers $2.00. All Special 
Numbers $4.00. Prices for such back numbers as are available 
will be quoted on request. 


Address all correspondence to 


The American Journal of Surgery 


49 WEST 45TH STREET ~- NEW YORK 19 


s_ _ ee 


edation 
Protein Hudrolysate re 


Many investigators have reported the value 

of parenteral alcohol in operative cases as 

a sedative and analgesic, substituting for oo a 
opiates and so eliminating undesirable side 


effects. In introducing this solution of 5% 


Protein Hydrolysate w/v, 5% Dextrose w/v, 
and 7.5% Alcohol v/v, Baxter Laboratories offer 
a single solution which provides protein 
nourishment, caloric value and sedation. 


protein and 
caloric 
requirements 


PROTEIN with minimum fluid infusion In many cases where 
WYDROLYSATE | nutrition must be provided parenterally, 
feaiciaiitiatitee it has been difficult to provide sufficient 


16-page booklet calories without too much fluid. In 
giving detailed 


information addition to its analgesic value, this solution 
on Protein 


Spires, provides a richer available source of energy 
axter. 


product of than dextrose and protein digest solutions. 


BAXTER Laboratories Each 1000 cc. provides 800 calories. 
Morton Grove, Illinois 


Acton, Ontario 


Distributed and available only in the 37 states east of the Rockies (except El Paso, Texas) through 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES * EVANSTON, ILLINOIS 
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Exercises... 
Non-Absorbable Sutures 


for more efficient operating room technic 


Ligatures for blood vessels or tissue masses? 
Retention, or “stay”’ sutures? 
Delicate plastic repair suture? 

Ordinary skin closure? 


Whatever the technic or preference, there is a suitable 
CURITY suture with which the nurse can anticipate any 
command of the surgeon. 


The economy of zyTor*—the original nylon suture—is 
an important advantage. zYTOR is packaged in 50-yard 
non-sterile dispensing reels. Either in single or multi- 
filament strands. ZYTOR sutures may be sterilized repeat- 
edly without significant loss of tensile strength. For all 
types of work calling for non-absorbable material, zYTOR 
sutures may be used with implicit confidence. 


However, when SPEED is the factor, a quick tear of a 
sterile envelope—and the curtTy Dermal or Tension suture 
is ready for use. 


Other types and put-ups of curtTy Non-Absorbable 
Sutures are available through your dealer. 


You can rely upon any type of CURITY suture material 
for dependable performance. 


ORDER THROUGH YOUR DEALER 


Curity Suture Laboratory *Reg. U. S. Pat. Off. Curity | 
.(BAUER & | SUTURES 


Division of The Kendall Company, Chicago 16 


ARCH ...TO ESTABLISH A FINE BALANCE 
OF NECESSARY CHARACTERISTICS 


The common cccurrence infections Cuens and chronic wounds suggests the 


use of an antibacterial agent with a wide antibacterial spectrum. Furacin, effective against the majority 
of wound bacteria in vivo, is receiving favorable and steadily increasing mention in the literature for 
such conditions.* Furacin® brand of nitrofurazone, is available as Furacin Soluble Dressing (N.N.R.) 
and as Furacin Solution (N.N.R.) containing 0.2 per cent Furacin. These preparations are indicated 
for topical application in the prophylaxis or treatment of infections of wounds, second and third degree 


burns, cutaneous ulcers, pyodermas and skin grafts. Literature on request. 
EATON LABORATORIES, INC., NORWICH, N. ¥. 


*Bigler, J.: Chicago M. Soc. Bull. 50:269, 1947 * Coakley, W. A. et al.: Plast. & Reconstruct. Surg. 3:667 (Nov.) 1948 ¢ 
Curtis, L.: Surg. Clin. N. A. 1466 (Dec.) 1947 * Downing, J. et al.: J. A. M. A. 133:299, 1947 * Johnson, H.: Arch. 
Dermat. & Syph. 57:348, 1948 © Mays, J.: J. M. A. Georgia 36:263, 1947 * McCollough, N.: Indust. Med. 16:128, 1947 * 
Mills, J. et al.: Plast. & Reconstruct. Surg. 3:245, 1948 ¢ Ryan, T.: U.S. Nav. M. Bull. 47:991, 1947 © Shipley, E. et al.: 
Surg., Gynec. & Obst. 84:366, 1947 © Snyder, M. et al.: Mil. Surgeon 97:380, 1945. 
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SURGICAL INSTRUMENTS 


READERS DIGEST, that multi-million publication with- 
out any ads, in a recent issue stated: 

“A man who works with his hands is a laborer; a 
man who works with his hands and his brain is a 
craftsman; but a man who works with his hands, and 
his brain, and his heart is an artist.” 

Emphatically do we agree with that statement. 

At the right, is a 7-story factory building where the 
Weck “ARTISTS”— men and women who work with 
their hands, their brains, and their hearts— make sur- 
gical instruments, which are stamped WECK. 

Above is a group picture of these folks and their 
guests at an Army-Navy “E” award dinner during the 
last World War; with an occasional exception, due to 
retirement as a rule, those same Weck-men and Weck- 
women still make surgical instruments with hands, 
brains, and hearts. 

That is why YOU CANNOT BUY A BETTER 
MADE SURGICAL INSTRUMENT than Weck-made 
— better because it is made to last longer, and do a 
finer job all the while. 

That is why Weck-made surgical instruments are 


guaranteed —always— UNCONDITIONALLY. 


EDWARD WECK & CO., INC. = 


REMEMBER WECK INSTRUMENTS ARE MADE CORRECT — SOLD DIRECT — to HOSPITALS! 


Manufacturers of Surgical Instruments CRODON 


The Chrome Plane 


SURGICAL INSTRUMENT REPAIRING © HOSPITAL SUPPLIES 
135 Johnson Street - Brocklyn 1, N.Y. FOUNDED 1890 
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MILLIN 
Prostatectomy Set 


Mr. Terrence Millin designed 
these instruments to imple- 
ment his notable procedures 
using the abdominal extraves- 
ical approach to the prostate.* 


The Millin Retropubic 
Prostatectomy Set includes: 
Millin Retractor 

Millin Malleable 

Light Carrier 

(with extra lamp) 

Millin Suction Tube 
Millin Modification 

of the Young Boomerang 
Needle Holder 

Millin Bladder 

Neck Spreader 

Angled Suture 

Carrying Forceps 

Millin Capsule Grasping 
Forceps, Large 

Millin Capsule Grasping 
Forceps, Small 

Millin T-Shaped 

Angle Forceps (2) 
A.C.M.I. Sterilizable 
Conducting Cord 


All instruments, except the 
Malleable Light Carrier and 
the Suction Tube, are made 
of stainless steel forgings, 
nickel plated. 


* Millin, Terrence: 
J. Urol., 59:267, March 1948 


American Custoscope Wlakers, Sne. 


1241 LAFAYETTE AVE. - FREDERICK J. WALLACE, President » NEW YORK 59, N.Y. 
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HYPODERMIC 
2 


*A hypodermic syringe furnishes hypodermic service to the extent 
that it stands up under constant use, repeated sterilization and 
ordinary handling. What you pay for HYPODERMIC SERVICE de- 
pends, not on the initial cost of the syringe alone, but on how long 
a life of service that syringe gives. 


To find out what it is costing you for HYPODERMIC SERVICE, send 
for a free supply of B-D HYPODERMIC SERVICE ACCOUNT RECORD 
forms and check your purchases and replacements for a month, a 
quarter or a year. Address your request to Dept. 16-J. 


For best results, always use a B-D Needle with a B-D Syringe. 


Becton, DickKINSON AND Company, RUTHERFORD, N. J. 
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APPLIANCES 
IS NOT A STAINLESS STEEL 


some Vilaliium apfpliances— 

Hip Nails ¢ Bone Plates and Screws ¢ Spinal 
Fusion Plates ¢ Fracture Nails ¢ Bile Duct 
Tubes ¢ Blood Vessel Tubes ¢ Skull Plates 
ORDER THROUGH YOUR SURGICAL DEALER! 


references 


*Electrolysis Controlling Factor in the Use of Metals in 
Treating Fractures—Venable, C. S. & Stuck, W. G. Jour. 
Amer. Med. Assoc. 111-15 Oct. 8, 1938 
*Three Years Experience with Vit Venable, C. S. 
& Stuck, W. G. Ann. Surg.—114-2—Aug. 1941 
*A General Consideration of Metals for Buried Appliances 
in Surgery—Venable, C. S. & Stuck, W. G.—Surg. Gynec. 
& Obst. 76-4 Apr. 1943 

*REPRINTS AVAILABLE ON REQUEST 


Toade Mark Reg. 
U.S. Pat. Off. 


When a surgeon employs Vitallium sur- 
gical appliances, he is utilizing an alloy 
that is truly unique. There is only one 
quality and grade; one standard constitu- 
ency. There is thus no danger of setting 
up unpredictable reactions from mixing 
dissimilar metals in the body. 

Vitallium appliances are made of THE 
cobalt-chromium alloy developed for use 
in the body. It is not a stainless steel. It is 
friendly to human bone and tissue, com- 
pletely inert, not subject to electrolytic 
action and causes no necrosis of the bone. 
Surgical literature is replete with authen- 
tic testimonials to the efficacy of Vitallium 
surgical appliances and to the unique 
qualities of the metal of which they are 
made. 

A surgeon can safely standardize on 
Vitallium appliances exclusively with the 
assurance that in them he has a metal for 
use in the body which is uniform in com- 
position and by incontrovertible evidence 
will not cause tissue irritation or bone 
necrosis. A ten year record of ever-in- 
creasing success in surgery stands behind 
all Vitallium surgical appliances. 

Vitallium appliances are made by the 
Austenal-devised Microcast @ Process 
and can be readily identified by their 
characteristic “satin” finish. 


VITALLIUM STRONG - NEUTRAL PASSIVE IN 


ANCES Completely tolerated by bone and tissue 


NEW YORK e CHICAGO 


Surgical Division, 224 E. 39th Street, New York 16, N. Y. 


VA 
Sr 


Selering 


good reasons 


There are five good reasons why SULAMYD* 

(Sulfacetimide-Schering) is the preferred sulfonamide 

in the treatment of pyelitis, pyelonephritis, cystitis 
and other infections of the urinary tract. 


SULAMYD 


(SULFACETIMIDE-SCHERING) 


Unusual efficacy: In B. coli infections of the urinary 
tract, recovery or improvement with SULAMyp is unusually 
high, ranging from 93 to 98% of cases.!:* 


| 


| High urinary levels: Due to SuLAMyp’s rapid 
2 | clearance from the blood and easy excretion 

by the kidneys, high urinary concentrations are 

obtained in the presence of low blood levels.* 


Excellent renal tolerance: Crystalluria is rare and 
anuria has never been reported following SULAMyp therapy. 
This enviable record is due, in large measure, to SULAMYD’s 
remarkable solubility (946 mg. per 100 cc.) , approximately 80 
times that of sulfadiazine. 


— 


Systemically well tolerated: Side effects are 
minimal and uncommon. SULAMYD may, therefore, 
be administered with greater security to 

infants, children and pregnant women.!-4 


Alkalinization is unnecessary, since SULAMyD is quite 
soluble in both acid and alkaline urine. 


PACKAGING: SuLamyp, sulfacetimide, tablets of 0.5 Gm., in 
bottles of 100 and 1,000 tablets; and bottles of 5.0 Gm. powder, 
for laboratory determinations upon blood and urine. 


BIBLIOGRAPHY: (1) Welebir, F., and Barnes, R.W.: J.A.M.A. 117 :2132, 
1941. (2) Alyea, E.P., and Parrish, A.A.: South. M.J. 40:678, 1947. 

(3) Lehr, D.: J. Urol. 54:87, 1945. (4) Prentiss, R.J., and Kanealy, J.F.: 

J. Urol. 47:11, 1942. 


*@ 


CORPORATION-BLOOMFIELD, NEW JERSEY 
IN CANADA, SCHERING CORPORATION LIMITED, MONTREAL 
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Hospital Lighting for 
Office and Clinic... 


AT MODERATE COST 


CASTLE No. 46 “ALL-PURPOSE” LIGHT 


The No. 46 is designed for examining and operat- 
ing... in offices, clinics and surgeries. Lamphead 
extends to 75”’ (above head level), lowers to 48”’ 
for compact storage. Internally counterbalanced for 
simple, quick, vertical adjustment without manual 
locks or clamps. 

Provides soft, cool, color-corrected light... 
glareless and shadow-reducing . . . sufficient to 
illuminate the deepest cavity adequately. 


CASTLE ““G-V” FOR GENERAL LIGHT 
The Castle “G-V” (General Vision) 
Light bathes the entire room in a 
soft, glareless radiance that dispels 
eye-straining shadows and lighting 
contrasts ... yet concentrates suffi- 
cient intensity of light at the table 
for all surface examination, treat- 
ment or repair work. 


CASTLE NO. 1 SPOTLIGHT provides 
cool, color-corrected, glareless, shad- 
ow-free light to adequately illumi- 
nate the deepest cavity. Mobile, easily 
adjusted, and inexpensive. 


FOR FULL DETAILS, see your Castle 
dealer, or write: Wilmot Castle Co., 
1275 University Ave., Rochester 7, 
New York. 


Castle LIGHTS AND STERILIZERS 
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for BRAIN, OBSTETRICAL and “Q 
(GENERAL SURGERY 
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N the display cases of leading med- 
ical museums, many surgical instru- 
ments of earlier days, bearing the 
PILLING hallmark, testify to the sig- 
nificant contributions to Surgery made 
by Pilling during the past one hundred 
and thirty-two years. 


The modern Pilling instruments pic- 
tured above, designed by acknowl- 
edged leaders in brain, obstetrical and 
general surgery, today embody the 
traditional qualities of authoritative 
design and superlative workmanship 
which have always distinguished in- 
struments made by the house of Pilling 
since its founding in 1814. 


\ 
\ 
\ 


Write today for illustrated literature 
describing Pilling instruments for 
Brain, Obstetrical and General Surgery. 
Address George P. Pilling & Son 
Company, 3451 Walnut Street, Phila- 
delphia 4, Pa. 


(1) P15150-51 Frazier Brain Retractors 
(2) P18486 Jones Scissors 

(3) P15424 Ferguson Suction Tube 

(4) P16992 Sweet Scissors 

(5) P15482 Adson Saw Carrier 


(6) P9170 Harris Mercury Weighted 
Tube 


(7) P20800 Kennedy Clamps 
(8) P9140 Miller-Abbott Tube 


INSTRUMENT CRAFTSMEN SINCE 1814 
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TREAMLINING articles has been both 

interesting and fun. We hope it succeeds. 

A scientific journal is designed to meet many 

tastes. Some readers want fairly long, complete 

articles; others want practical, short and to-the- 

point articles, and streamlining is our effort to 
fulfill these wishes. 

An editor of The Saturday Evening Post 
once said, “If a person read every story and 
article in an issue and found all of them to his 
liking, then I’d know I’d published a poor 
number.” Each issue must be balanced. 

At the beginning of this year we had so much 
material on hand requiring early publication 
that streamlining certain types of material 
seemed the sensible way to achieve this end. 
We wrote to the authors and returned many 
articles asking them to shorten or streamline 
their copy. We received many letters of cooper- 
ation and praise for the venture. Only two men 
wrote and objected. One was real abusive—a 
young man, a man who from his record shows 
great promise; he said we were emasculating 
his article, etc. He told us, also, some personal 
things about ourself. Poor fellow! There was 
never an article or story that could not be 
shortened. If you think we’re wrong, take your 
masterpiece to any newspaper man at the copy- 
desk and ask him to “‘trim”’ it; then wait with 
bated breath and note what happens. The early 
streamlined articles were far from what we 
were after; but as time goes on you will note 
how they should be done, and we trust if you 
have such an article in mind that you will send 
it along to us. Just remember, conclusions first— 
then the article. 


ARRIAGES and divorces in the United 

States continued to decline for the second 
successive year in 1948. The Public Health 
Service estimated that there were 1,815,000 
marriages and 415,000 divorces last year. The 
number of divorces has taken a sharp dip over 
the last two years. There were approximately 
one-third fewer divorces in 1948 than in the 
peak year, 1946, when it was estimated that 
610,000 divorces were granted. 


R. ALBERT SCHWEITZER, famed medical 

missionary-musician-philosopher, visiting in New 
York City, selects a year’s supply of suture material 
for his 350-bed hospital in French West Africa. The 
sutures were a gift from Ethicon Suture Laboratories 
of New Brunswick, N. J., represented by George A. 
Kellogg, Professional Relations Director. 


| ye ROBERT A. HINGSON, co-developer 
of the continuous caudal analgesia technic 
for the control of pain in childbirth, is about to 
initiate a series of clinics in his field at leading 
European universities, it was announced today 
by Surgeon General Leonard A. Scheele. Doc- 
tor Hingson who, with Dr. Waldo B. Edwards, 
another Public Health Service officer, devel- 
oped the continuous caudal analgesia technic 
at the Staten Island Marine Hospital, will also 
lecture on the technic before the British Medi- 
cal Association at its annual meeting in 
Harrogate. THE AMERICAN JOURNAL OF SurR- 
GERY published the first article on this topic 
written by both Hingson and Edwards. 


” any who read these columns have in their 
systems an editorial, send it on for consider- 
ation. The editorial can be on a scientific sub- 
ject, or an economic, political, historical or 
general topic. Make your editorial from 700 to 
2,000 words long. 


(continued on page 32) 
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description 


PAZILLIN is a uniform suspension of crystalline 
procaine penicillin G, 300,000 units/cc., in sesame 
oil and aluminum monostearate, and is stable 

for 1 year without refrigeration. 


indications 


Single-injection, 4-day, systemic penicillin therapy 
for infections due to penicillin-sensitive organisms. 


One intramuscular injection of PAZILLIN quickly 
produces therapeutic blood levels of penicillin G, 
and maintains them for at least 96 hours (4 days). 
Injection is practically painless. 


(R) 


16-hour Procaine Penicillin G Crystalline in Sesame Oil and Aluminum Monostearate 


For intramuscular injection. Supplied in 1-cc. 
disposable, plastic syringes, and in 10-cc. multiple-dose 
vials, 300,000 penicillin units per cc. 


Sharp & Dohme, Philadelphia 1, Pa. 
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“Tale is a Dangerous Agent 


SAFE SUBSTITUTE NOW 
in its present use as a e AVAILABLE AT COST OF 


ONLY 2¢ PER OPERATION 
Surgical Glove Lubricant’! 


Postoperative adhesions caused | FOREIGN BODY REACTION | technics. Costs less than 2 cents 


by glove powder have long been German2:? found intra-ab- | per operation. Bio-Sorb has been 

a serious concern of surgeonsand | dominal sranulomata which he used over two years in several 

operating room assistants. proved came from foreign body hundred hospitals. Complete lit- 
All published studies agree | reaction to talc in 40 out of 50 | erature mailed on request. 

that talc as a glove lubricant is | unselected patients subjected to 

unsafe. Animal experiments have | g second laparotomy. 

shown the dangerous complica- SAFETY CONFIRMED 


tions that follow talc implanta- The findings of Lee and Leh- 
fon. Seeligt:5 repeatedly demon- | ™an° that Bio-Sorb is safe have 
strated the danger of tale in been confirmed by Lindenmuth? 
mice. which are notably resistant | @”d@ MacQuiddy.® Postlethwait 

EFFECTS IN TISSUE to the production of adhesions. | ¢¢ a!’ concluded that “talc is a 
by injecting 2cc. of a 5% saline dangerous agent in its present 
tonal suspension of the powder intra- | “S€ as a surgical glove lubri- 

ri ee peritoneally, and has stated that | cant,” and stated that “a modi- 
abdominal adhesions, per- “the average surgeon cannot 
sistent sinus formation, or possibly perform this experi- which 
nodules in the wound. ment and ever afterward face | "0 reaction is again suggested as 
talcum powder with equanimity’’ | @ satisfactory substitute for talc? 


Tale consists chiefly of 
magnesium silicate. It caus- 


mplantation of glove pow- REFERE 

P REPLACEMENT NCES 

der may occur from unwashed . Postlethwait, R. W., Howard. H. Lee, 
gloves, perforations in gloves, As a replacement for tale, and Shanher, Paul W.—Comparison of 
“il a wholly safe and efficient Tissue Reaction to Tale and Modified 
spill on to sponges, instruments. : i “ Starch Glove Powder. Surgery, 1949, 
and suture material, and by the Gusting now 

y able. This new powder, called 2. German. W. M.—Lupoid-Sarcoid Reac- 
air-borne route, tion Induced by Foreign Body (Silica) 
Bio of Am. J. Clin. Path. 1940, 10 :245-250. 
vr ose an amylopectin, 3. German, W. M.—Dusting Powder Gran- 
derived from corn starch, ulomas Follow'ng Surgery. Surg.. Gyn. 


with a small amount of mag- re ag 1943. 76:501-507. 

A . Seelig, M. G.. Verda. D. J.. and Kidd, 
SERIOUS COMPLICATIONS nesium oxide added. It is F. H.—The Taleum Powder Problem in 
“The frequency of such con- treated physically and chem- Surgery and Its Solution. J.A.M.A. 


1943, 123 :950 
. ically to assure good lubrica- 
tamination is attested by the in- “ y . 5. Seelig. M. G.—Talcum as an Operating 
tion after sterilizing. 
creasing number of case reports 


Room Hazard. South. M. J.. 1945, 38: 
of serious complications due to * 


470-472. 
. Lee. C. M., Jr.. and Lehman, E. P.— 
talc. Animal experiments show Experiments with Nonirritating Glove 

é Powder. Surgery. Gynecology and Ob- 
that the granulomatous reaction | COMPATIBLE WITH TISSUE stetrics, 84:689-695. April 15, 1947. 
can be regularly produced in the Bio-Sorb is compatible with | 7. Lindenmuth, W. M. — Personal commu- 

° ° ° ° nication. To be published. 

peritoneum, pleura, pericardi- | body tissues and is rapidly ab- 


. MacQuiddy. E. L., and Tollman, J. P.— 
um, muscle, joint, nerve and | sorbed. It does not injure rub- Observations on an Absorbable Powder 


to Replace Tale. Surgery. 1948, 23:786- 
tendon.”? ber gloves. It fits regular O.R. 


BIO-SORB POWDER 
BRAND OF STARCH DERIVATIVE DUSTING POWDER 
Available from Hospital and Surgical Supply Dealers 


ETHICON SUTURE LABORATORIES, DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 
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Simplifies Management of 
Post-tonsillectomy Hemorrhage 


D 


Tonsit 


serves a dual function in the ligation of 
bleeding points by virtue of its cannu- 
lated design .. . a feature permitting its 
use as an efficient hemostat, as well as a 
practical instrument for accurately and 
quickly applying and tying the ligature. 
Eliminates time-consuming inconvenience 
of having to prepare a sterile suture 
needle. ... Fewer instruments to manipu- 
late in the procedure. 


SUGGESTED TECHNIQUE 


Tie an ordinary slip-noose with ligature, pulling 
knot very tightly. Cut short end about %” from 
knot. 

Thread the long end through the eye on the 
external surface near tip of one end of the jaws. 
The noose of the ligature, which should be 
about 1” in diameter, is thrown over both jaws 
and held out of grasp by the latter by a steel 
spring clip on the jaw opposite the one with eye. 

Grasp the bleeding point of tissue in the usu- © 
al manner and with a slow, even pull, parallel to 
the instrument, the loop is drawn gradually free 
from the clasp and around the bleeding point. 

When tightly tied, relax the pull, open the 
hemostat and withdraw two or three inches and 
cut the ligature about %” from the tissue. 

If the ligature is cut long enough at the be- 
ginning, several vessels may be ligated without 
re-threading by simply tying a new loop after 
each tying operation, thus saving time and 
material. 


A Kny-Scheerer quality instrument, pre- 
cision-made for. discriminating surgeons, 


Illustrating the simple procedure of apply- 
ing and tying ligature by means of the can- 
nulated hemostat in cases where pressure 


KNY-SCHEERER CORPORATION tampon fails to control hemorrhage. 
483 First Avenue New York 16, N. Y. 


ORDER THROUGH YOUR DEALER 
or write for further information 
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“Results with Chlorophyll Therapy 
in 40 Cases of Dermatoses” 


Excerpts from a clinical paper by W. D. Langley, M. D., and W. S. Morgan, M. D., 
published in The Pennsylvania Medical Journal, 51:44, 1947. This clinical investi- 
gation was conducted in the Guthrie Clinic and Robert Packer Hospital, Sayre, Pa. 


The following synopsis provides physi- 
cians a convenient review of the clinical 
experience of Drs. Langley and Morgan 
with Chloresium chlorophyll therapy in 
the treatment of acute and chronic der- 
matoses. It quotes their reasons for un- 
dertaking the investigation . . . describes 
the subjective and objective effects of the 
treatment . . . and summarizes the final 
results. This report is one of an extensive 
series of published papers on Chloresium 
chlorophyll therapy; reprints are avail- 
able on request. 


Why this investigation was undertaken 


‘Following the recent experimental work 
on water-soluble chlorophyll proving it to 
be a tissue stimulant which resulted in the 
suggestion that this drug might be found of 
value in the treatment of osteomyelitis, 
burns, and chronic ulcers, it was thought 
worthwhile to employ this substance in a 
series of such cases in an attempt to cor- 
roborate clinically the experimental find- 
ings. It was while this seriest was in prog- 
ress that we first became aware of the value 
of water-soluble chlorophy)]* in the treat- 
ment of certain dermatoses... 


*‘Chlorophyll (Chloresium) was used more 
or less in desperation when other measures 
had failed to relieve the subjective symp- 
toms and objective manifestations of several 
cases of dermatoses of varied type. We knew 
from our own previous experience and from 
the literature that chlorophyll was bland in 
its effect on the skin. We did not anticipate 
in any measure, however, the degree of 
beneficial effect produced by chlorophyll . . . 


Selection of cases and controls 


**During a period of six months, from 
February to July, 1946, we treated 40 der- 


matologic cases, the majority of which had 
proved highly resistant to all previous treat- 
ment (see Table) ... 


“Eight patients having bilateral involve- 
ment were used as control cases. In each 
instance one extremity showed decided 
improvement upon treatment with water- 
soluble chlorophyll, whereas signs and symp- 
toms persisted as before in the extremity 
treated with substances other than chloro- 
phyll, such as Burrow’s solution, Calamine 
lotion, starch baths, and boric acid oint- 
ment or compresses. 


‘**Five cases were treated with the water- 
soluble ointment base alone, but were not 
improved. These later responded to chloro- 
phyll therapy. 


Relie: of itching and burning 


*‘One of the most gratifying results of 
treatment with water-soluble chlorophyll 
was its ability to relieve itching and burning. 
This effect was observed almost immediately 
and was usually sustained for ten or twelve 
hours after the initial applications. 


Objective results 


“The objective response seen over the in- 
volved areas proved to be no less dramatic 
than the palliation of symptoms afore- 
described. In many of the acute cases, areas 
which were highly erythematous, swollen, 
and weeping before application of water- 
soluble chlorophyll ointment were found to 
be greatly improved within ten to twelve 
hours. The absence of oozing after this 
period of time was most impressive. ...Skin 
tenderness which in some of our cases had 
been severe was relieved overnight .. . 


+The favorable findings from this study were presented (in a 
report “Treatment of Chronic Ulcers with Chlorophyll,” in 
the Am. J. Surgery, April, 1948.) 


*The water-soluble chlorophyll preparations used in this 
seo were supplied by Rystan Company, Inc., Mt. Vernon, 

They are marketed under the name “Chloresium” 
Solution [Plain] and Ointment. 
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SUMMARY TABLE 


Results from Water- 
No. of Previous Soluble Chlorophyll Statistics and 
Diagnosis Cases Duration Treatment Ointment Healing Time 
Contact dermatitis 8 Two weeks to Cold boric acid and | Relief of itching in all | All cases clinically cured: 
eighteen starch wet dressings; cases; progressive ob- 5 within 10 days, 2 
months calamine lotions jective improvement; within 2 weeks, 1 
decreased weeping, within 1 month 
erythema, edema in 
acute cases; in chronic 
type, there was soft- 
ening of skin and loss 
of lichenification; re- 
moval of crusts 
Stasis dermatitis 13 One to eighteen | Cold boric acid and | Relief of itching and | 12 cases clinically cured: 
months starch wet dressings; burning in all cases; 6 within 10 days, 5 
penicillin ointment progressive objective within 3 weeks, 1 with- 
and bland ointments improvements in6weeks. Noobjective 
improvement in 1 case 
Neurodermatitis 5 Three to Cold boric acid and | Relief of itching and | All cases showed sus- 
eighteen starch wet dressings; urning in all cases; tained improvement; 
mon x-rays, ultraviolet diminished erythema, 3 cases clinically cured 
radiations, and bland weeping, edema, crust- within 2 weeks; 2 cases 
ointments ing showed much improve- 
ment 
Seborrheic 3 Two weeks to | Cold wet dressings; pen- | Relief of itching; dimin- | All cases clinically cured 
dermatitis one year icillin ointment (one ished erythema, ede- within 2 weeks; 1 case 
case, no previous ma, weeping, crusting within 2 days 
treatment) 
Exfoliative 2 Twelve to Zine oxide; penicillin | Diminished erythema, | Both cases clinically 
dermatitis eighteen ointment; cold wet edema, weeping, scal- cured: 1 case within 2 
months dressings ing, crusting weeks 
Infantile eczema 2 One to three Boric acid ointment and | Relief of itching; dimin- | Both cases clinically 
months penicillin ointment erythema, weep- cured: 1 case within 1 
ing, crusting week 
Sycosis vulgaris 3 Two weeks to Penicillin ointment; Relief of itching; dimin- | 2 cases improved; 1 
eight years x-rays ished ema, weep- showed no objective 
ing, crusting improvement 
Pyogenic fungus 1 Six months Local applications of | Good Healed in 7 days 
unknown type 
Nummular eczema 1 Six months Local applications Poor None 
Psoriasis 1 Twelve years Numerous local appli- | Good No effect on lesions in 30 
cations relie days 
Moniliasis of vulva 1 Three years X-ray therapy; Relief of itching and | Almost complete healing 
estrogens; antipruritic burning; was dra- in 2% mos. 
application matic in 48 hours 


“In no patient in this series of derma- 
tologic problems treated with water-soluble 
chlorophyll has there been any evidence of 
toxicity or allergic reaction.”’ 


CONCLUSIONS 
“‘Of 40 cases treated with water-soluble chloro- 
phyll (Chloresium), all experienced relief of 
itching and burning. Thirty-six cases or 90 
per cent showed decided improvement objec- 
tively. Four or 10 per cent were not improved. 


““Of the 36 cases showing response to treat- 
ment with chlorophyll, 32 or 88.8 per cent have 


Chlorestum 


Solution (Plain); Ointment; 
Nasal and Aerosol Solutions 


Therapeutic chlorophyll preparations 


Ethically promoted — at all leading drugstores 


been completely relieved of the present attack. 
Four continue to improve under chlorophyll 
therapy. 

“Of the 40 cases, 31 or 77.5 per cent had 
been active for one month or longer. Nine cases 
varied in duration from one to three weeks.”’ 


Mail coupon below for the complete reprint 
and clinical samples of Chloresium. 


RYSTAN COMPANY, INC., Dept. AS-6 
7 N. MacQuesten Pkwy., Mt. Vernon, N. Y. 


Please send, without obligation, reprint of the 
paper by Drs. Langley and Morgan on Chloresium 
chlorophyll therapy and clinical samples. 
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FROM THE PAINTING BY THOMAS C. CORNER 


COURTESY, JOHNS HOPKINS HOSPITAL 


William Kabled 


1852-1922 


Dr. Halsted was one of the “old guard” at Johns 
Hopkins; a man of quiet, modest, unassuming per- 
sonality; of great surgical ability, and with the intel- 
lect which marks the scientific surgeon. He reported 
many important surgical discoveries, and is credited 
with the introduction of rubber gloves in 1890. His 
refinements in surgical technics have had wide in- 
fluence. 


Dr. Halsted received his A.B. at Yale in 1874; his 
M.D. at Columbia in 1877. Post-graduation he stud- 
ied at Vienna, Leipzig, Wurzburg. In the 1880’s he 
was attending surgeon at Bellevue, Presbyterian and 
Roosevelt Hospitals, New York. 

In 1889 Dr. Halsted accepted the chair in surgery 
at Johns Hopkins University, Baltimore. He was a 
conspicuous example of the great surgical teacher. 


From the Series, Great American Surgeons, Published By 
g 1 
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Chicago, ill. —Photograph in Ethicon 
Suture Laboratories, showing ribbons of 
cted just prior 


e bath. After 
chromicization several ribbons are spun 
into a completed suture strand. Tru- 
chromicizing before spinning, 0" exclu- 
sive Ethicon process, assures uniform 
chrome disposition, resultin 


digestion by tissu 


surgical gut being inspe 


to immersion in chrom 


g in uniform 
e enzymes. 
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Why you get a better suture 


WITH ETHICON’S TRU-CHROMICIZING PROCESS 


The fate of the absorbable suture after implanta- 
tion and wound closure, and its reactions in the 
host, are the ultimate test of the suture’s quality 
and dependability. 

Today chromicized gut is widely used because 
of its resistance to digestion until healing is ac- 
complished. In this aspect, the chromic suture 
must possess these attributes: 

1. Sufficient chrome content to withstand pre- 
mature digestion. 

2. Chrome concentration must not be so exces- 
sive that fragments of the suture resist digestion 
and persist in tissue. This condition frequently 
leads to knot extrusion. 

In order to obtain a product having the highest 
possible degree of uniformity, Ethicon chromi- 
cizes raw gut strands in the ribbon stage. This 
more meticulous process was named Tru-chromi- 
cizing. The alternative method, used by others, 
valled surface-chromicizing, involves the dipping 
of the finished, spun and dried suture strand in a 


SURFACE-CHROMICIZING * 


chrome bath. These are 
methods: 


Surface-Chromicizing 


In enzyme solution, the 
core of most surface-chro- 
micized gut digests readily, 
leaving a hollow cylinder 
which separates into rib- 
bons. 

This cylinder may be ex- 
cessively resistant to en- 
zyme action and remain as 
an undigested foreign body 
indefinitely. 


the results of the two 


Tru-Chromicizing 


Ethicon Tru-chromicized 
gut exhibits uniform en- 
zyme resistance throughout 
digestion. It digests from 
the surface inward, and re- 
tains its integrity as a uni- 
fied suture until dissolution 
approaches completion. 

Total digestion elimi- 
nates the danger of knot 
extrusions and sterile stitch 
abscesses. 


What Tru-Chromicizing Means To You 


1. Less interference with healing through mini- 


mized foreign body reaction. 


2. High tensile strength of suture retained for the 
healing period, followed by complete absorption. 


3. Uniformity in those physical and physiologic 
characteristics essential to accurate surgical 


technic. 


ETHICON TRU-CHROMICIZING 


When gut is chromicized after strands are spun and dried, 
chrome concentration is very high in surface layers and 
relatively low in the core. Inner core is digested rapidly—the 
highly chromicized periphery survives for prolonged periods. 


they are spun into strand, permitting uniform deposition of 
chrome. The strand thus has the same chrome content from 
periphery to center. 


*To illustrate this comparison, small laboratory trays are used. In commercial production, 
surface-chromicizing is done under tension. Both processes are performed in large vats. 


ee Individual ribbons of gut are soaked in chrome bath before 


THORACOLUMBAR SYMPATHECTOMY 
IN ESSENTIAL HYPERTENSION 


Silk and Cotton Sutures 


SILK — Prepared especially for the meticu- 
lous demands of the silk technic. You get 
more intrinsic strength and minimal tissue 
reaction with Ethicon’s Tru-Formed Black 
Braided Silk Sutures. 

Ethicon Silk forms smooth, firm knots. 
It has minimal adherence to tissue. 

Ethicon Silk is non-capillary, serum- 
proof, non-toxic, and strictly U.S.P. gauge. 

Ask your O.R. Supervisor for Ethicon 
Silk. 


COTTON — Ethicon Cotton, U.S.P., is the 
culmination of exhaustive laboratory and 
clinical study. It is specially prepared from 
imported 100% Egyptian long staple fiber. 
No talcum powder, harsh fillers, or harm- 
ful dyes are used. It is free from lint and 
irregularities. 

Tensile strength is 10% to 30% greater 
than ordinary cotton. Sizes are U.S.P.: 5-0, 
4-0, 3-0, 2-0, 0, 1 and 2. If you are a cotton 
man, try Ethicon Twisted Cotton. 


ETHICON 


ETHICON SUTURE LABORATORIES 


Division of Johnson & Johnson, New Brunswick, N. J. World’s Largest Manufacturer of Surgical Gut 
Suture Laboratories at New Brunswick, N. J.; Chicago, Ill; Brazil; Argentina; Scotland; Australia 


COPYRIGHT 1949, JOHNSON & JOHNSON, PRINTED IN U.S.A, 
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Editorial 


TEAMWORK IN SURGERY 


EAMWORK is a word denoting real 

efficiency in any line of work. In medi- 

cal diagnosis it is an essential yet the 
literature seems to be wholly lacking in 
material directly on the subject of team- 
work in surgery. 

By surgical teamwork I mean the work- 
ing together of two responsible surgeons 
automatically doing the things most suited 
for each or within better reach of one or 
the other, assisting one another at critical 
points or working in order to get hands and 
instruments out of each other’s way. 

Teamwork saves time in surgery. There 
is economy of material in the process con- 
sisting of the saving in anesthetic material 
and stimulating adjuncts necessary in 
longer operations. 

The patient benefits from the proposed 
teamwork because there is less trauma in a 
shorter operation. There is more efficiency 
in having two experts instead of one with 
a less trained assistant. There are less 
chances for mistakes because the eyes of 
both take in the entire field, for each sur- 
geon is watching constantly for the oppor- 
tunity to act independently or to cooperate 
at the right moment. The anesthetic is in- 
variably shorter by at least one-fourth, a 
great advantage in extensive surgical pro- 
cedures such as gastric resections. There is 
less shock from the anesthetic than would 
otherwise be the case and less time for 
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hidden or unrecognized bleeding. There- 
fore, there is a smaller mortality rate. 

Our personal experience has borne out 
these statements. We have performed 
several types of major operations from 
start to finish with a proven saving in time. 
It is true that there are individual surgical 
experts who claim a comparatively short 
working time involved but in such in- 
stances the closure is usually left to assist- 
ants who unnecessarily take longer time to 
finish, making the total time longer than 
justified. 

Teamwork gives the patient a better 
chance when surgery is necessary and less 
chance to have unnecessary surgery done. 
The ideas of more than one mind provide 
a better selection in the type of procedure 
to use. It gives younger, capable surgeons 
a chance to show their skill and develop 
their art still further instead of being held 
in an inferior status by a dominating chief 
surgeon. The requirements of charting are 
easily taken care of by one or the other 
taking the lead in starting. Thus the oper- 
ator can be designated on the chart as the 
surgeon, or it can be the one to whom the 
patient has assigned the responsibility. | 
see no reason, however, why it cannot be- 
come customary to add an “‘s”’ to the word 


surgeon on the operative record when two 
are working together as a team. When 
either of two surgeons can take the lead in 
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making the incision, the patient will have 
less chance of a wait between the time of 
being ready from the standpoint of the 
anesthesia and the start of the operation. 
In the case of the single chief surgeon it 
has often happened that the anesthetized 
patient has had to wait because the sur- 
geon was uncontrollably delayed in start- 
ing. Therefore, the presence of a pair of 
skilled surgeons should also make it safer 
_for the patient in case anything unexpected 
happens to incapacitate or delay one or the 
other. 

This teamwork resulting in improved 
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service may in some measure improve pub- 
lic relationship, the fostering of which is so 
necessary in the progress of the American 
way of practicing medicine. It may be 
thought impossible to achieve this ideal 
relationship between two surgeons but to 
deny the possibility, especially in larger 
centers, is to admit failure in our training 
program. The long-equalized surgical train- 
ing of our modern day certainly should 
produce surgeons who can work together, 
especially if they have this teamwork idea 
in mind during their training. 


REGNER W. KULLBERG, M. D. 


Correction: It was H. L. Menken, if we are not mistaken, who wrote 
that a galley proof or page proof could be gone over with a fine-tooth 
comb by a dozen experienced proof readers, and at the final printing a 
glaring boner would hit the average reader right between the eyes. This 
happened in the July issue of this Journal. Dr. Philip Thorek wrote a 
splendid article entitled “The Fallacy of the So-called Thyroid Capsule.” 
It should have gone in the body of the Journal. But lo and behold! when 
we received our copy of the July number and glanced through it, there 
was Dr. Thorek’s article under the heading, in large type, “New Instru- 
ments.” We felt badly about this error, and we learn the gloom was 
deep and prolonged among the personnel of the editorial office when we 
told them to look at page 133 of the July issue, and frame up an answer 
for “How come?”’ 
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WEDGE OSTEOTOMY OF THE NECK OF THE FEMUR IN 
ADVANCED CASES OF DISPLACED UPPER FEMORAL 
EPIPHYSIS* 


TEN-YEAR STUDY 


Lewis CLarK WAGNER, M.D. AND MicHaget M. Donovan, M.D. 
New York, New York 


HE subject of slipped capital femoral 

epiphysis and its treatment has been 

widely discussed and often reviewed 
over the past twenty years. A survey of the 
literature throughout this period is in- 
teresting in that the concept of treatment 
of the severely slipped epiphysis has 
gradually evolved as the end results of the 
newer methods have been studied and 
compared. Key® states that one of the early 
German authors, Hofmeister, noted that 
he had seen the symptoms of the acute 
stage subside without any treatment what- 
ever and, after a variable period of time, 
the function of the involved hip improve. 
The early idea of treatment was apparently 
to protect the extremity by means of a 
splint; later plaster immobilization was 
employed. In 1897 great hope was placed in 
manipulation with plaster immobilization 
as used by Royal Whitman.’ The open 
reduction procedure was publicized by 
Whitman in 1909” but it was soon noted 
that the results of these treatments left 
much to be desired. As Key pointed out, 
the results of cases in which patients were 
so treated proved to be poorer than the 
results of those left untreated or treated 
simply by splints. Open reduction followed 
by plaster immobilization was advocated 
by Wilson”? also but the results were still 
reported as rather poor. With the advent 
of the Smith-Petersen nail, open reduction 


which amounted to reposition of the head 
on the neck, became the treatment of 
choice. The results were much better than 
those of any preceding method of treat- 
ment but there were still a number of pa- 
tients in whom symptoms developed or 
who were left with marked restriction of 
motion. The subtrochanteric osteotomy 
and the wedge osteotomy of the neck of the 
femur followed. The latter form of treat- 
ment, the subject of this study, had been 
used sporadically but it has been only in 
recent years that it has gained attention. 

Over recent years the conservative treat- 
ment, consisting of manipulative reduction 
followed by plaster immobilization, has 
been largety superseded by internal fixa- 
tion. In most quarters this has been ac- 
cepted as the treatment of choice in cases 
of early or minimal slipping. The great 
problem has been, and still is, which form 
of treatment is most efficacious in handling 
those cases in which there is a slipping of 
more than one-third the diameter of the 
femoral neck at the site of the epiphysis. 
Restitution of the normal alignment of the 
head and neck of the femur must be ob- 
tained in order to insure a good, functioning 


hip. 
PATHOLOGY 


A study of the pathology of the severely 
slipped epiphysis will clarify the necessity 


* From the Hospital for Ruptured and Crippled, New York, N. Y. 
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for reposition of the displaced head. In 
1926 Key reviewed the subject extensively 
and, in a complete study of the pathology 
of twenty-four cases in the German litera- 
ture, he described accurately the pathologic 
anatomy: When the slipping first occurs, 
it is noted that the head moves downward 
and the cartilage covering the upper part 
of the head and the adjacent periosteum 
is stretched, a tear finally occurring at the 
border of the cartilage. As the head slips 
down, the leg rotates out and, with the 
head fixed in the acetabulum, it moves 
backward upon the neck with torsion of 
the head in some cases. The head assumes 
the attitude of flexion and the femur moves 
in the direction of extension. As the head 
moves down and back, it rotates upon the 
lower and posterior border of the end of 
the neck, which sinks into the cancellous 
tissue of the head. The projecting lower and 
posterior borders of the head approach the 
corresponding surfaces of the neck. The 
upper and anterior portion of the mesial 
end of the neck, laid bare by the departing 
head, becomes covered with fibrous tissue 
and this serves to extend the anterior and 
upper surfaces of the neck. These surfaces 
become rounded off with remodelling of 
the acetabulum with which they are in 
contact. This along with the upper and 
anterior portion of the head form a new 
articular surface of the femur. Next a 
remodelling of the acetabulum takes place 
to accommodate the new articular surface. 
The overhanging lower portion of the head 
tends to disappear and the head becomes 
sickle-shaped. There is also a thickening of 
compact bone along the lower border of 
the neck to meet the increased strain due 
to the lessened mechanical efficiency of the 
neck. The pelvis also eventually becomes 
deformed on the affected side. The final 
result is a thick neck, with a short, curved 
lower and posterior border and a long, 
convex upper and anterior border capped 
by a deformed head. The neck is bent 
downward and back with a collodiaphyseal 
angle of go degrees. The neck is bowed 
upward and anterior; and on its elongated 
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upper and anterior borders at about the 
junction of the middle and inner third, a 
bony prominence is formed at the original 
points of attachment of the upper and 
anterior borders of the head. Many cases 
of malum coxae senilis probably represent 
late cases of slipped epiphysis. 

Howorth* has given a good review of the 
pathologic changes observed in cases seen 
at different stages of slipping. He also de- 
scribes the layer of firm fibrous or cartilagi- 
nous tissue covering the exposed portion of 
the end of the neck. He notes that although 
the disturbance in the alignment of the 
head and the neck can be seen, no separa- 
tion is detected between the head and the 
neck. 

Similar pathologic occurrences were ob- 
served in patients treated by the open 
method in the operating room at the Hos- 
pital for Ruptured and Crippled, the out- 
standing feature being that no sharp line 
of demarcation could be discerned between 
the slipped head and the neck. At the point 
of greatest deformity on the anterior and 
superior aspect of the junction of the head 
and neck, there was noted quite a marked 
proliferation of soft fibrocartilage of a 
rather greyish blue color. This knuckle-like 
protuberance gave the appearance or 
illusion that the neck had bent like a soft 
tallow candle rather than that the head 
had actually slipped on the neck. In many 
cases it was noted that there were fibrous 
adhesions between the capsule and this 
fibrocartilaginous portion of the neck. 

Observing the deformity at the time of 
operation and also that seen in the antero- 
posterior and lateral x-ray films, it is 
readily apparent that in these cases of 
marked slipping the normal mechanics of 
the hip joint are disturbed. The head is 
thrown downward and posterior, which 
easily accounts for the attitude of external 
rotation and limitation of flexion, internal 
rotation and abduction. This limitation is 
marked; in the extreme range of these 
motions the fibrocartilaginous knuckle 
previously described impinges against the 
acetabulum. It is believed that this me- 
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chanical impingement is a source of chronic 
irritation and, if neglected, will ultimately 
result in the development of degenerative 
arthritis. 

It is true that much of the limitation of 
motion observed in cases of slipped epiphy- 
sis is due to the muscle spasm as pointed 
out by Moore.'* However, this will sub- 
side with bed rest or immobilization alone. 
In cases of minimal slipping there will be, 
to all practical purposes, no detectable dif- 
ferences in the range of motion of the good 
or of the involved hip; whereas, in cases of 
more advanced disorders there will be a 
mechanical limitation of motion persisting 
and chronic after the acute stage has 


subsided. 


METHODS OF TREATMENT 


1. Manipulation. The proper treatment 
of patients with advanced slipping has been 
a controversial subject for some time 
although all programs aim at reduction of 
deformity. It is quite certain that without 
treatment degenerative changes in the 
joint will develop later in patients with 
marked slipping. Ghormley and Fairchild® 
brought this out in a presentation of nine 
cases of adults who had been treated con- 
servatively for symptoms due to old 
slipping of the epiphysis. At the final sum- 
mation they complained of pain on motion 
of the hips, limitation of flexion, internal 
rotation and abduction along with a per- 
manent external rotation deformity. X-rays 
revealed evidences of osteo-arthritis of the 
joint margins with sclerosis of the ace- 
tabulum and head of the femur. 

Perhaps the earliest attempts at correc- 
tion of this disability were through closed 
reduction either by manipulation or strong 
traction. In a review of patients treated by 
manipulation at the Massachusetts General 
Hospital from 1904 to 1923, Key stated 
that he could not consider any of the re- 
sults good. Seven patients so treated had, 
at the time of manipulation, been put 
through a complete range of motion in 
flexion, internal rotation and abduction 
but the epiphysis could not be replaced 
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in a single instance. Although the acute 
symptoms always quieted down and there 
was freedom from pain except with exer- 
cises, follow-up revealed a marked limita- 
tion of motion and even ankylosis in some 
cases. X-rays revealed the head to be 
enlarged and flattened, resembling an old 
Perthes’ disease. There were also signs of 
hypertrophic arthritis. 

Klein!® followed up this series of cases at 
the Massachusetts General Hospital from 
1924 to 1932 and, just as Key had observed 
earlier, found the results poor in all the 
patients treated by manipulation. 

Badgley! in 1929 reported on the results 
in the manipulation of eighteen patients, 
with good results in nine. He qualified this 
statement, however, by saying that motion 
might be limited beyond go degrees and 
accompanied by slight limitation of in- 
ternal rotation. The nine patients showing 
good results were manipulated within six 
weeks after the onset of symptoms, while 
the nine patients whose results were rather 
poor were treated four months after the 
onset of symptoms. 

Wardle also reported poor results in 
1933 with the method of manipulation. In 
his paper he clearly illustrates by diagram 
the manner in which the joint is damaged 
in manipulation with abduction. With the 
femur abducted, the lower edge of the 
metaphysis engages the separated epiphys- 
eal surface and tends to force the epiphysis 
farther down and backward in the ace- 
tabulum. Any leverage used to effect re- 
duction has a fulcrum action at the point 
where the articular cartilage of the head 
impinges on the lower posterior acetabular 
margin, resulting in bruising of the carti- 
lage and subsequent arthritis. Also, the 
metaphyseal edge ploughs through the 
cervical surface of the epiphysis and the 
interior posterior margin of the head tears 
the posterior portion of the capsule. The 
ligamentus teres is also ruptured. 

Sixteen patients treated by Wilson were 
followed up. In 19367* he noted that the 
deformity was rarely corrected by manipu- 
lation. Postmanipulation films are prone to 
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deceive inasmuch as a film taken in ex- 
treme internal rotation, as Waldenstrome”’ 
later pointed out, would give the illusion 
that the deformity was corrected because 
of the superimposition of the head on the 
neck. Wilson attributed the degenerative 
changes to interference with the blood 
supply, the cervical vessels across the 
epiphyseal line usually having been rup- 
tured at the time of the pathologic process 
with the only remaining blood supply lying 
in the ligamentum teres and this last hav- 
ing been ruptured or seriously compromised 
at the time of manipulation. 

Twenty-five per cent of the patients 
treated by manipulation were reported by 
McMurray" in 1938 to have developed a 
marked rigidity of the joint which he at- 
tributed to injury to the surrounding soft 
tissues and interference with the blood 
supply to the head. Waldenstrome ob- 
served that in one-fifth of all the joints 
treated by manipulation the function of 
the joint was destroyed by necrosis of the 
head. 

In a review of the patients treated at the 
Mayo Clinic over a period of fifteen years 
Ghormley and Fairchild reported in 1940 
that of eight patients treated by manipula- 
tion there were six good results, one fair 
and one poor. The six patients showing 
good results were manipulated fairly early 
after the onset of symptoms, the duration 
being from two to nine months. The patient 
whose result was poor had had symptoms 
over two months with complete slipping. 

Howorth reviewed twenty-one cases of 
patients treated by manipulation, in three 
of which partial reduction was accom- 
plish. These patients were manipulated 
shortly after slipping and there was no 
callus in the inferior angle of the head and 
neck. The results were very discouraging; 
it was a study revealing permanent limita- 
tion of motion with occasional circulatory 
changes. 

End results of the conservative treat- 
ment of slipped epiphysis were reported in 
eleven cases by Forrester-Brown in 1941.° 
The Leadbetter method was used, fol- 
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lowed by a plaster spica which was used as 
a walking plaster until healing had taken 
place across the epiphyseal line. Following 
this treatment all patients walked with a 
normal attitude and without an apparent 
limp; all had full extension and internal 
rotation to the neutral position; all had 
limitation of flexion but were able to sit 
comfortably; only one patient had internal 
rotation beyond the neutral position; in 
nine patients there was limitation of abduc- 
tion and adduction and external rotation; 
only one patient had a full range of motion 
in all directions. 

Green’ in reporting on the results of vari- 
ous means of treatment of this deformity 
stated that closed reduction with spica 
fixation had produced poor results in all 
cases. 

After analyzing these results from vari- 
ous clinics and with a good understanding 
of the underlying disorder, it is difficult to 
appreciate the hope for success with manip- 
ulation in any case except that in which the 
slipping has been acute and very recent. It 
is hard to see how manipulation could hope 
to correct a deformity which appears quite 
solid when viewed grossly in the operating 
room and which is associated with marked 
callus formation both on the anterior lateral 
aspect and on the inferior angle of the head 
and neck. Furthermore, it would seem al- 
most impossible to obtain the necessary 
fixation of the short proximal fragment, 
consisting of the head and proximal portion 
of the epiphyseal plate, in order to bring 
the distal fragment into proper alignment 
by applying the necessary force. One is 
confronted with essentially the same prob- 
lem in the recently slipped cases and, as 
Wardle points out with good mechanical 
reasoning, one should be very reluctant to 
use forceful manipulation, especially ac- 
companied by forced abduction, for fear of 
damaging the head or the articular carti- 
lage and tearing the capsule and liga- 
mentum teres. 

2. Manipulation by Traction. Manipu- 
lation by the use of traction has been the 
preferred treatment in some clinics for ad- 
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vanced cases. Wardle reported favorable 
results by the use of a Jones spinal frame 
which maintained traction and corrected 
the external rotation deformity, continuing 
the use of extension until follow-up x-rays 
revealed correction of alignment. As previ- 
ously mentioned, Wardle emphasized the 
dangers implicit in attempts at abduction 
of the hip. 

Forrester-Brown treated some patients 
by traction alone, amounting to 15 or 20 
pounds. The follow-up in which complica- 
tions and sequellae were not mentioned was 
unsatisfactory but the statement was made 
that x-ray results of all these cases were 
poor. 

In Howorth’s review he mentioned seven 
patients who were treated by traction and 
immobilization in plaster in the attitude 
of internal rotation and abduction. Strong 
traction was utilized and in most of the 
cases the deformity was corrected. Results, 
however, were discouraging in that in only 
one hip the result was called good and in 
one fair. In most instances the heads be- 
came irregular and the joint space thin. 
The author attributed this to the stretching 
of the capsule with circulatory disturbance 
of the head. 

Green in 1945 reported on a series of 
thirteen patients treated by what he terms 
the ‘‘traction-spica-traction”’ method. He 
used this method in patients with more 
than 0.8 cm. displacement of the head. The 
treatment consisted of traction in which 
gradual internal rotation and abduction 
were maintained until the deformity was 
corrected, at which time the patient was 
put up in a spica for a few months to hold 
the correction. Traction was again utilized 
after the fixation was discontinued to aid 
in the mobilization of the joint. Green 
reported the thirteen patients so treated 
showed good results. 

3. Open Reduction. Of the surgical 
methods for the correction of the deformity 
at this advanced stage there are three that 
have been used rather extensively to the 
present time. They are open reduction with 
reposition of the head, subtrochanteric 
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osteotomy and wedge osteotomy through 
the femoral neck. 

Open Reduction with Reposition of the 
Head. Follow-up studies of patients treated 
by open reduction with reposition of the 
head, although the proportion of failures 
has been high, have nonetheless revealed 
many good results. In 1936 Kleinberg and 
Buchman!! reported five patients treated 
by removal of the epiphyseal plate with 
direct contact of the cancellous bone of the 
head and neck of the femur securely fixed 
by a bone peg. They stated that the opera- 
tion had been used in all five cases with 
uniformly good results. 

Howorth reported on seventeen patients 
in whom open reduction was performed 
through the epiphyseal plate. Of these 
patients, eleven were immobilized in plaster 
for a period of ten to twelve weeks. A 
follow-up covering two and a half to seven 
years revealed only two good results with 
two complete failures. Six of the patients 
were immobilized by means of internal 
fixation and allowed motion within the 
first week. Of these patients, two showed 
good results, three fair and one poor. These 
patients also had a higher index of motion 
than the former group. Howorth believed 
that the plaster immobilization tended to 
produce these poor results because of the 
acute synovitis present which would cause 
limitation of motion. He stressed the point 
that if there were a great deal of limitation 
of motion due, probably, to muscle spasm, 
the operation should be preceded by bed 
rest with light traction. 

Klein reviewed thirty-nine patients with 
femoral epiphyses treated at the Massa- 
chusetts General Hospital from 1924 to 
1932 by open reduction. He found poor re- 
sults followed open reduction with plaster 
immobilization; better results were ob- 
tained when open reduction was followed 
by internal fixation. Eleven patients who 
had been treated by arthrotomy and re- 
position of the head with internal fixation 
were followed sixty-four months, with an 
average index of motion (as devised by 
Ferguson and Howorth*) of two-thirds nor- 
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mal. Only three patients had pain and this 
was of a minor nature; three had a severe 
limp. The average percentage of normal hip 
function was 71 per cent by his method of 
rating, whereas the function obtained in 
hips in which a minimal slipping was 
merely nailed was 94 per cent of normal. 
In view of the results the authors recom- 
mended this mode of treatment. 

In a recent review of eighty-seven cases 
with a five to fourteen year follow-up 
Moore stated that the rate of aseptic 
necrosis had been 13 per cent, with 50 per 
cent of the results poor. Badgley? reviewed 
the results of all forms of treatment fol- 
lowed in his clinic. Of a total of forty-nine 
patients treated by open reduction, eleven 
had been immobilized by plaster and 
thirty-eight held by internal fixation. Of 
the first group he reported four excellent 
results, two good and five poor results; of 
the second group, twenty-one patients 
showed excellent results, four good, one 
fair and twelve poor. He further analyzed 
these cases and attributed the poor results 
to aseptic necrosis in one instance, non- 
union of the osteotomy site in another and, 
in the remainder, to evidence of traumatic 
arthritis. 

Subtrochanteric Osteotomy: The literature 
reporting treatment of these advanced 
cases by subtrochanteric osteotomy is not 
extensive. Howorth reported in 1941 six 
patients so treated with fair results in all. 
He reserved this procedure for those pa- 
tients in whom the deformity caused im- 
pingement of the neck on the acetabulum. 
He also stressed the importance of waiting 
until the acute nature of the diseased 
process had subsided, for the necessary 
plaster immobilization during the stage of 
acute synovitis will cause considerable 
limitation of motion. 

In Klein’s series of cases reported in 
1943 the three patients in whom subtro- 
chanteric osteotomy was performed were 
called the poorest of the entire series. All 
had marked limp and pain and two had no 
motion at all. The total percentage of nor- 
mal hip function as graded by Klein was 
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from 0 to 35 per cent of normal with an 
average of 22.8 per cent. 

Badgley in his paper had four patients 
who were treated by subtrochanteric os- 
teotomy. Two of these he classed as excel- 
lent, one good and one poor. These results 
were very satisfactory in that the patients 
selected for treatment by this means were 
those in whom there was obliteration of the 
epiphysis. 

Wedge Osteotomy: In dealing with these 
cases of marked slipping of the epiphysis, 
the wedge osteotomy, in which a cuneiform 
section of bone is removed from the femoral 
neck just distal to the epiphyseal plate, 
seems to be the most anatomically and 
mechanically sound procedure. This form 
of treatment ideally performed corrects the 
deformity and accomplishes reposition of 
the femoral head upon the neck. 

Balensweig® presented two of the earliest 
cases in which the patients were so treated. 
One was operated upon in 1908 and the 
other in 1910 at the Hospital for Ruptured 
and Crippled. The result of the first case 
was poor due to a mushrooming of the head 
and obliteration of the joint space. The 
second also had some mushrooming but 
the joint space was preserved. 

Eleven patients treated by wedge os- 
teotomy were followed for a period of from 
one to eleven years by Ghormly and Fair- 
child with six good results, three fair, one 
poor and one unknown. Internal fixation 
of some form was used in all these cases. 

Included in the group of patients treated 
by open reduction by Howorth were six in 
whom osteotomies through the neck were 
performed. Fair results were reported in all 
of them. 

In Green’s series of cases reported in 
1945 there were four patients treated by 
means of open reduction with skeletal 
fixation. This operation consisted of strip- 
ping the periosteum from the neck and 
separating the epiphysis if fresh. An os- 
teotomy through the neck was done if 
healing was taking place. This open method 
was used on patients with more than 1.5 
cm. of slipping. He reported one excellent 
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result, one good and one poor; one was too 
recent to grade. 

Badgley included in the group of pa- 
tients treated by various means a report of 
34 hips treated by wedge osteotomy of the 
neck of the femur. The follow-up period 
was not stated. Excellent results were re- 
ported in nineteen of the cases; three were 
reported good, one fair and eleven poor. 
The complications listed were aseptic ne- 
crosis in one case, non-union of the epiphy- 
sis in one and degenerative arthritis in ten. 

Martin” in an unpublished paper re- 
ported on eight patients treated by wedge 
osteotomy. Of these, six were classified as 
excellent functionally although one did 
develop a small area of aseptic necrosis 
with an incongruity of the head in this 
region. There was one very poor result 
which the author attributed to the fact 
that during the operative procedure the 
nail penetrated the head and went into the 
cartilage of the acetabulum. Of the eight 
patients, one was too recent to follow up. 
The remaining seven have been followed 
for an average of twenty-one months, the 
oldest thirty-nine months, the most recent 
ten months. The author made a great 
point of the technical procedure in that 
the periosteum of the neck is carefully ele- 
vated and the osteotomy performed within 
the periosteal tube without disturbing the 
periosteum and retinaculum on the pos- 
terior aspect of the neck of the femur. An 
additional feature of his technic is the in- 
sertion of the Smith-Petersen nail over a 
previously placed guide wire. 


OPERATIVE TECHNIC 


The success of the wedge osteotomy de- 
pends largely on the proper selection of the 
type of case for which the procedure will 
offer improvement. There have been three 
criteria established for this determination: 
first, the epiphyseal plate must still be 
open; second, there must be a good portion 
of neck present with the deformity not so 
severe that there is no neck to work with; 
third, there must be absence of x-ray evi- 
dence of degenerative arthritis. 
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The first requirement, that of an open 
epiphyseal plate, is insisted upon for it is 
believed that with the plate still open the 
blood supply is adequate for healing and 
there is less likelihood for the development 
of an aseptic necrosis. Once the plate is 
closed, it is known that the vessels in the 
posterior-inferior retinaculum become smal- 
ler and tend to disappear. 

The second point is self-explanatory. If 
the deformity has gone on to such an ex- 
tent that the entire neck is involved, as is 
frequently seen in cases of long standing, 
there is no room to perform the osteotomy. 

An absence of degenerative changes in 
the x-ray is insisted upon for there is not 
much to gain from surgery on a hip which 
will have symptoms persisting from ar- 
thritic changes even when the mechanics 
have been corrected. 

Of equal importance for the success of 
this procedure is the proper technical ex- 
ecution of the operation. It is very impor- 
tant not to disturb an already compromised 
blood supply to the femoral head. The 
osteotomy must be performed just distal 
to the epiphyseal plate but should still be 
done through the bony part of the neck. 
If correction of the deformity were at- 
tempted by division at the epiphyseal 
plate, trauma might be added to an already 
impaired circulation of the head, whereas 
the neck of the femur has an ample circu- 
lation and, by removing a portion of the 
cancellous bone, one does not disturb the 
circulation of the impaired epiphyseal 
plate. To reduce the deformity mechani- 
cally, it is necessary to remove an adequate 
wedge of bone, 1 to 14 cm. in width with 
base anterior and superior so as to give 
adequate correction in two planes. A pre- 
operative study of the x-rays, both antero- 
posterior and lateral, will indicate where 
most of the correction should be taken. 
The epiphyseal plate should be accurately 
located which is sometimes difficult with 
the marked proliferation of fibrocartilage 
over the deformity of the neck. 

In obtaining exposure of the neck the 
capsule is incised longitudinally and supe- 
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Fic. 1A, operative approach; B, division of the neck of the femur. 


-riorly over the’neck and retracted with as 
little trauma as possible without disturb- 
ing needlessly any of the blood supply. 
(Fig. 1a.) It is very important in doing the 
osteotomy to make the most proximal cut 
first; otherwise it would be exceedingly 
difficult to do an osteotomy on the very 
short fragment of femoral head and neck 
(Fig. 1B, c and p.) In placing the nail one 
of the difficulties has been to get satisfac- 
tory penetration of the head. With impac- 
tion, distraction and separation of the 
fragments must be guarded against. 
Postoperatively, the hip is immobilized 
in a plaster spica for a period of two weeks. 
The hip is kept in a neutral position to 
guard against a deformity of external rota- 
tion. After the plaster is removed, the 
patient is allowed up on crutches with a 
lift under the opposite shoe. He is then 
given active exercises and motion in the 
hip joint is restored. The patient is am- 
bulatory and kept on crutches with a lift 


under the opposite shoe for a period of 
nine months to a year. When there is evi- 
dence of good union at the osteotomy site 
and epiphyseal junction and if there are no 
signs of circulatory disturbance to the 
femoral head, the patient is allowed full 
weight-bearing. However, return to com- 
pletely unrestricted activities is not al- 
lowed for another year. This includes com- 
petitive sports such as baseball and football 
in which boys, especially of this age group, 
would indulge. 


END RESULTS 


Twenty wedge osteotomies have been 
performed since 1938 on the senior au- 
thor’s (L. C. W.) service for those cases of 
slipped epiphysis of a degree so marked 
that some correction of the alignment of 
the deformity was required. All but one of 
the twenty patients in whom one-third or 
more of the femoral heads were displaced, 
have been followed over a period of at 


American Journal of Surgery 


288 Wagner, Donovan—Femoral Epiphysis 
= 
\ 
\ 
IB 


IC 


Wagner, Donovan—Femoral Epiphysis 


ID 


Fic. 1. c, removal of the wedge from the neck of the femur; p, closure of the defect, correction of the deformity 


and fixation of the fragments. 


least one year. The longest has been fol- 
lowed for nine years and the most recent 
for just one year. One of the cases is too 
recent to report. The average length of 
follow-up is three years and four months. 
There are eleven cases which have been 
followed over three years and five cases 
followed over six years. Fourteen patients 
are male and six female. The average age is 
thirteen years and three months: the 
oldest patient was fifteen years of age at 
the time he was seen, with three patients 
at this age; the youngest patient was 
eleven years of age when first seen, with 
two patients at this age. 

Bilateral slipping had occurred in six of 
the patients; in three of these the second 
hip slipped after the wedge osteotomy and 
was picked up fairly early. It was merely 
fixed by means of a Smith-Petersen nail. 
In these three cases the range of motion in 
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the hip with the osteotomy was better than 
or equal to the hip nailed. In two cases the 
opposite hip was not treated but the 
slippings were discovered upon follow-up 
x-ray examination. In the sixth case there 
were already degenerative arthritic changes 
of the unoperated hip and it was planned to 
do a subtrochanteric osteotomy after the 
patient had the wedge osteotomy for a 
year. 

An analysis of the symptoms in all cases 
reveals a definite history of antecedent 
trauma in fourteen of the cases. As far as 
duration of symptoms is concerned, the 
average period of time was ten months; the 
shortest was two weeks and the longest two 
and a half years. The average duration of 
symptoms with a history of trauma was 
seven months; without trauma the dura- 
tion was ten months. Thirteen patients 
were noted to be obese at the time of ad- 
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mission; only four, three of whom are still 
in their early teens, were obese when last 
seen at the follow-up examination. 

All patients on their return were ex- 
amined by the same person. It was deter- 
mined whether or not the patient presented 
any symptoms referable to the involved 
hip, whether he walked with or without a 
limp. The leg lengths were measured, the 
range of motion of both hips carefully 
noted and the anteroposterior and lateral 
x-rays of both hips as well as clinical 
photographs in the various ranges of mo- 
tion were obtained. These were the criteria 
in rating the cases, each case being judged 
excellent, good, fair or poor. 

Excellent includes the cases in which 
there were no symptoms. The range of 
motion was normal or presented less than 
20 degrees limitation in flexion and 10 de- 
grees in internal rotation as compared with 
the opposite hip. The x-rays presented no 
evidence of aseptic necrosis or degenerative 
arthritis. 

Good includes these symptomless cases 
in which the limitation of flexion and in- 
ternal rotation was greater than previously 
noted; but not more than go degrees was 
possible in flexion, with limitation of in- 
ternal rotation less than 10 degrees. There 
was no x-ray evidence of pathologic 
changes in this group. 

Fair is the rating given those cases with- 
out symptoms which presented flexion only 
to go degrees or a little less, with no loss of 
internal rotation beyond the neutral posi- 
tion and no x-ray changes. 

Poor includes cases in which there was a 
marked limitation of motion with flexion 
less than go degrees and no rotation, or 
rotation limited to a very few degrees. 
Symptoms were present in this group in- 
cluding pain, limp or fatigue and/or x-ray 
evidence of degenerative changes. 

The twenty cases done in the past nine 
years thus are graded as follows: excellent 
twelve, good three, fair one and poor three. 

The three cases rated poor have been 
studied in an attempt to determine, if possi- 
ble, the factors governing their outcome. 
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One of these patients, S. G., at this time 
has a very marked limitation of range of 
motion as shown on the graphic charts. 
X-ray examination of the hip reveals some 
enlargement and irregularity of the head; 
however, the cartilage is not thinned and 
there is good joint space. This patient has 
no symptoms referable to the involved hip, 
with the exception of a limp which is due 
to the limitation of motion and a shorten- 
ing of 114 inches, the most marked degree 
of shortening encountered in this series. 
This may be explained by the fact that the 
patient, operated upon at the age of thir- 
teen years, has reached the height of 6 feet 
5 inches and must have grown considerably 
since the proximal femoral epiphysis was 
fused. The limitation of motion may be 
attributed to the fact that at the time of 
operation the nail apparently was driven 
through the articular cartilage of both the 
head and the acetabulum. This condition 
prevailed for a period of eleven months. It 
is Interesting to note that the day before 
the patient came in for an end result study, 
he had cycled twenty miles. One could say 
that although he had a poor result as far 
as motion Is concerned, he has a functional, 
painless hip. 

Another end result rated as poor is that 
of A. C. In addition to marked limitation of 
motion in all directions as shown on the 
charts, he also has symptoms consisting of 
a slight limp and an occasional episode of 
pain in the knee which he definitely associ- 
ates with strenuous activities and weather 
changes. It is not constant, however, and 
the boy enjoys full activities. X-ray ex- 
amination at this time reveals a narrowing 
of the joint space, enlargement of the 
femoral head and lipping at the head and 
neck. This along with the presence of 
sclerosis in the acetabulum indicates de- 
generative arthritic changes. There are 
also areas of increased and decreased 
density which are highly indicative of 
aseptic necrosis although there is no 
crushing of the head. The osteophytic de- 
posits at the margins of the articular sur- 
face probably cause some of the limitation 
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of motion. There are two factors which may 
account for this poor result: First, at the 
time of operation a_ considerable in- 
crease in the synovial fluid was noted. 
Howorth brings out the point that opera- 
tion with subsequent immobilization should 
be avoided in cases in which acute synovitis 
is present because limitation of motion is a 
common sequella. Second, a factor to con- 
sider in this case is that at the time of 
operation it was noted that as the nail was 
being tnserted the head of the femur was 
rotated anteriorly with a resultant defect 
posteriorly. This may have compromised 
the blood supply and contributed to 
aseptic necrosis. 

The third poor result is that of M. A. She 
also had a considerable limitation of motion 
although not as much as the preceding two 
cases. Her symptoms include a slight limp, 
especially when tired, and also occasional 
pain in the right hip and knee at night 
after indulging in strenuous activities. 
These symptoms are also associated with 
weather changes. This case is one which 
had been neglected for a long time after the 
onset of symptoms which were preceded 
by trauma and which persisted for one and 
a half years before hospital admission. 
This, however, is not the chief factor for 
we have other cases, those of N. F. and 
V. P., in which the symptoms, also associ- 
ated with trauma, were present for one and 
a half years. The x-rays show some residual 
deformity consisting of a backward tilt 
which may be, in part, cause for limitation 
of motion. There is not, at this time, any 
evidence of degenerative arthritis. At the 
time of operation the defect at the site of 
the osteotomy did not close completely and 
a fragment of bone was so placed as to fill 
up the gap. Another contributing factor in 
the causation of symptoms may be her 
obesity, as this patient weighs 185 pounds. 

The one case rated as fair, that of D. B.., 
has considerable limitation of motion. 
Flexion is not possible beyond go degrees 
and there is no internal or external rota- 
tion. She has no symptoms other than a 
limp which resembles a guarded gait. This 
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patient had symptoms for a period of one 
year and four months before seeking 
treatment. There is no history of trauma. 
However, she did receive some manipula- 
tive treatments at the hands of a chiroprac- 
tor before obtaining medical advice. X-rays 
reveal normal joint width and no evidence 
of degenerative changes; however, there is 
some residual deformity amounting to a 
backward tilt of the head on the neck. 

It is interesting to note that there are six 
cases in this series in which there was bi- 
lateral slipping. In three cases the second 
hip slipped after the wedge osteotomy and 
was picked up fairly early. These three hips 
were treated by simple internal fixation. 
In three of them the range of motion in the 
hip with the osteotomy is better than or 
equal to the hip nailed. Two cases were not 
noted until x-ray was taken as follow-up 
study. In the other there is very little dif- 
ference between the two hips. The sixth 
hip, as previously mentioned, has not yet 
received treatment for it is planned to do a 
subtrochanteric osteotomy at a later date 
because of the presence of arthritic changes. 

There is apparently no correlation be- 
tween the duration of symptoms before sur- 
gery and the result obtained. The average 
duration of symptoms in the various results 
seen is as follows: excellent eleven months, 
good six months, fair eighteen months and 
poor ten months. 

After excluding the one case in the excel- 
lent results which had gone on for two and 
a half years before surgery, the average 
duration of symptoms would still be nine 
months, not an appreciable difference from 
the poor results. 

It is interesting to note that of all the 
cases there was an increase in the range 
of motion noted in sixteen of the hips post- 
operatively, whereas there was a decreased 
range of motion noted in only four patients 
after surgery. These four cases include the 
three cases rated as poor and the fair result. 


CASE HISTORIES 


Case 1. N. F., a male, aged thirteen years 
and six months, was admitted to the hospital 


Fic. 2. a, case N. F., preoperative x-rays, November 4, 1938; B, follow-up 


x-rays, June 22, 1946. 


November 5, 1938, complaining of pain in 
the right hip and a limp. There was a history of 
trauma to the right hip five months prior to 
admission. Physical examination revealed a 
slender, normally developed youth who did 
not demonstrate any manifestations of Fréh- 
lich’s syndrome. There was marked limitation 
of motion in the right lower extremity and 
in the right lower extremity, flexion being 
possible only to 125 degrees. Internal rotation 
was possible from 45 to 20 degrees less than 
the neutral position. There was 1 inch short- 
ening of the right lower extremity. X-ray 
examination (Fig. 2a) revealed a marked 
downward and backward displacement of the 


right femoral head upon the neck confirming 
the clinical diagnosis of slipped femoral 
epiphysis. 

On November 9, 1938, a wedge osteotomy 
was performed through the neck of the right 
femur just distal to the epiphyseal plate. 
Reduction of the fragments was obtained and 
these were held by means of a Smith-Petersen 
nail. The patient was kept in bed for two 
weeks and then was allowed up to walk with 
crutches, not bearing weight on the involved 
extremity. He used crutches for six months 
following operation until he resumed full 
activities. 

This case was complicated by the occurrence 
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of a slipped epiphysis on the left side which 
was noticed ten months following the operation 
on the right. The patient had symptoms of 
pain and limp for three weeks prior to his 
second admission. X-ray at this time showed 
a marked posterior slipping of the left femoral 
head. On September 23, 1939, the left hip was 
treated by fixation with a simple Smith-Peter- 
sen nailing after arthrotomy had revealed 
that the displacement was not as great as 
had been expected. The patient was confined 
to bed for three weeks and then was allowed 
up on crutches with a 1 inch raise on the left 
shoe. He used crutches and did not bear weight 
on the left lower extremity for four months 
before resuming normal activities. 

The patient was last seen on June 22, 1946, 
eight and a half years following the wedge 
osteotomy on the right. The patient had no 
complaints referable to either hip. He works 
as a pressman which necessitates his being on 
his feet most of the working day. Examination 
at the time of this follow-up was as follows: 


Right 
3634 inches 
180 degrees 
120 degrees 
25 degrees 
45 degrees 
30 degrees 
20 degrees 


Left 

37 inches 
180 degrees 
135 degrees 

10 degrees 

30 degrees 

25 degrees 

15 degrees 


Range of flexion 

Internal rotation.......... 
External rotation 
Abduction 

Adduction 


X-ray examination (Fig. 2B) at that time 
showed both femoral heads to be somewhat 
enlarged but the acetabulae conformed to 
them. The joint width was normal. Both nails 
were in situ and buried in bone. 

Case ut. M. K., a male, aged thirteen 
years, was admitted to the hospital December 
24, 1938, with the complaint of a limp for six 
months and pain for three months. He gave a 
definite history of trauma three months prior 
to admission. Physical examination revealed a 
rather obese boy with limitation of motion in 
the right hip. Flexion was equal on both sides. 
However, internal rotation was limited to 
5 degrees and external rotation to 15 degrees 
on the right. There was only a 10 degree 
abduction. X-ray examination of the hips 
(Fig. 3A) revealed a backward and downward 
displacement of about 25 per cent of the right 
femoral epiphyseal head confirming the diag- 
nosis of a slipped femoral epiphysis. 

On December 28, 1938, a wedge osteotomy 
was performed through the right femoral neck. 
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The fragments were reduced and fixed by 
means of a Smith-Petersen nail. The patient 
was confined to bed for three and a half weeks 
and then was allowed up on crutches, not 
bearing weight on the right lower extremity. 
The patient did not bear weight for five 
months, continuing to use crutches until he 
resumed his full activities. 

The nail was removed June 28, 1940 from 
the right hip. The patient was last seen 
July 27, 1946, eight and a half years post- 
operative. The patient complained of no 
symptoms referable to the hip other than 
occasional snapping when he assumed some 
awkward position. There was no pain or 
symptoms with weather changes and his 
activities were unrestricted. Examination of 
the hips at that time was as follows: 


Right 
354 inches 
180 degrees 
130 degrees 
15 degrees 
30 degrees 
25 degrees 
25 degrees 


Left 
3614 inches 
180 degrees 
140 degrees 
15 degrees 
60 degrees 
30 degrees 
25 degrees 


Leg lengths.............. 


Range of flexion 
Internal rotation 
External rotation 


Abduction 
Adduction 


X-ray taken at this time (Fig. 3B) revealed 
a very small area of aseptic necrosis which 
presented smooth and clean-cut boundaries. 
The articular surfaces were very smooth and 
the joint width was normal. 

Case ut. D. C., a male, aged thirteen 
years, four months, was admitted to the hos- 
pital July 15, 1939, with the complaint of pain 
and limp for seven months prior to admission. 
The patient gave a definite history of trauma 
stating he fell off a hayrack one year prior to 
admission to the hospital. Examination re- 
vealed a very obese boy with the general ap- 
pearance of a Friahlich type. There was some 
limitation of motion of the right hip. Flexion 
was quite normal. However, there was no 
internal rotation and external rotation was 
limited to 10 degrees. There was only 10 
degrees of abduction. The right lower ex- 
tremity was 1% inch shorter than the left. 
X-ray examination of the hips at this time 
(Fig. 4a) formed the clinical diagnosis of a 
slipped femoral epiphysis in that it showed 
considerable old downward displacement of 
the right femoral head upon the neck. 

On July 18, 1939, a wedge osteotomy was 
done through the neck of the right femur. 
The fragments were reduced and fixed by 


Fic. 3. A, case M. K., preoperative x-rays, December 24, 1938: B, follow-up 


x-rays, July 27, 1946. 

means of a Smith-Petersen nail. The patient 
was in a plaster spica two weeks postoper- 
atively and then confined to bed for another 
week before getting up on crutches. The patient 
was on crutches with no weight bearing on 
the right lower extremity for three months 
before resuming full activities. 

On September 5, 1941, the nail was removed. 
The patient was last seen on September 23, 
1946, five years postoperatively. At this time 
he appeared to be a well developed young man 
with no evidence of obesity. The patient had 
no symptoms referable to his hip. He works as a 
photoengraver which necessitates standing 
most of the day. Examination of the hips at 
that time was as follows: 


Right 
3634 inches 
180 degrees 
120 degrees 
7 degrees 
45 degrees 
30 degrees 
25 degrees 


Left 

37 inches 
180 degrees 
130 degrees 
20 degrees 
40 degrees 
40 degrees 
25 degrees 


Range of flexion 
Internal rotation 
External rotation 
Abduction 
Adduction 


X-ray examination at that time (Fig. 4B) 
revealed a very minimal residual deformity 
in the right hip. The joint looked normal except 
for a very slight sclerosis of the roof of the 
acetabulum. 

CasE Iv. V. P., a female, aged eleven years, 
entered the hospital July 1, 1940, with a 
complaint of pain and limp in the right lower 
extremity. The patient gave a history of 
trauma six weeks prior to admission at which 
time she stated she fell upon the involved 
extremity. Examination at this time revealed 
a moderately obese young girl with some 
limitation of motion in the right hip. There 
was no internal rotation and external rotation 
was markedly limited as was also abduction. 
X-ray examination (Fig. 5a) at this time 
revealed a downward and backward displace- 
ment of the right femoral head consistent with 
the diagnosis of a slipped femoral epiphysis. 

On July 3, 1940, a wedge osteotomy was 
performed on the right hip and the fragments 
reduced and held with a Smith-Petersen nail. 
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Fic. 4. A, case D. C., preoperative x-rays, July 15, 1939; B, follow-up x-rays, 


September 23, 1946. 


The patient was kept in a plaster spica for 
ten days. After three weeks she was allowed 
out of bed and walked with the help of crutches, 
not bearing weight on the right lower extremity. 
After a period of non-weight-bearing for three 
and a half months she was allowed to discard 
her crutches and resume normal activity. 

The nail was removed on June 24, 1942. The 
patient was last seen October 7, 1946, at which 
time it was noted that she was quite a well 
developed young woman. She had no symptoms 
whatever referable to the right hip. Examina- 
tion of the hips at that time was as follows: 

Right Left 
35% inches 3514 inches 
180 degrees 180 degrees 
120 degrees 110 degrees 
45 degrees 45 degrees 
45 degrees 45 degrees 
30 degrees 30 degrees 
25 degrees 25 degrees 


Range of flexion 

Internal rotation......... 
External rotation 
Abduction 

Adduction 


September, 1949 


X-ray examination at that time (Fig. 5B) 
revealed slight overgrowth of the greater 
trochanter. The hip joint appeared normal in 
width. The head showed no evidence of circu- 
latory disturbance. 

Case v. C. R., a female, aged thirteen 
years, was admitted to the hospital September 
23, 1940, with the complaint of pain and limp 
of the right lower extremity of eight months’ 
duration. No history of trauma was elicited. 
Physical examination revealed a well developed 
girl who was not obese. There was a marked 
limitation of motion of the right hip, the range 
of flexion being only 5 degrees. There was an 
internal rotation deformity of 30 degrees. 
Abduction was limited to zero. There was 
34 inch shortening of the right lower extremity. 
X-ray examination at this time (Fig. 6a) of 
the hips revealed a marked downward and 
posterior displacement of the head on the neck, 
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Fic. 5. a, case V. P., preoperative x-rays, July 1, 1940; B, follow-up x-rays, 


October 7, 1946. 


the displacement being about 50 per cent. 
The shape of the femoral neck was markedly 
distorted due to this displacement. 

On September 27, 1940, a wedge osteotomy 
of the right femoral neck was performed. The 
fragments were reduced and held in place by 
a Smith-Petersen nail. A plaster spica was 
applied which was removed after a period of 
three weeks and the patient was allowed out of 
bed with a raise on the opposite shoe and 
crutches at the end of four weeks. The patient 
was ambulatory and non-weight-bearing on 
the right lower extremity for five months post- 
operatively before she discarded her crutches 
and resumed full activity. The nail was re- 
moved November 28, 1941. 

This patient was last seen as a follow-up 
on June 22nd, 1946. At that time she was a well 
developed girl with no deformity and abso- 
lutely symptom-free as far as the hip was 
concerned. X-rays of the hips (Fig. 6B) showed 


only a slight residual deformity of backward 
and downward tilting of the head. The joint 
width was normal. Examination of the hips was 
as follows: 


Right 
361% inches 
180 degrees 
140 degrees 
30 degrees 
35 degrees 
30 degrees 
20 degrees 


Left 
3634 inches 
180 degrees 
100 degrees 
35 degrees 
60 degrees 
40 degrees 
35 degrees 


A.G.E 

Range of flexion 

Internal rotation 
External rotation 
Abduction 

Adduction 


Casevi. S.G., a male, aged thirteen years, 
was admitted to the hospital February 26, 
1942, with the complaint of pain and limp of 
the right hip eight months prior to admission. 
Although there was no history of trauma with 
the original onset of pain, there was a definite 
history of trauma just prior to admission which 
caused a severe exacerbation of pain necessi- 
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Fic. 6. a, case C. R., preoperative x-rays, September 23, 1940; B, follow-up 


x-rays, June 22, 1946. 


tating bed rest. Examination revealed a well 
developed boy who was not at all obese. There 
was considerable limitation of motion of the 
right hip with a range of flexion of only 25 
degrees. There was a definite deformity of 
internal rotation and abduction was limited. 
X-ray examination of the hips at this time 
(Fig. 74) revealed a very severe degree of 
downward and backward displacement of the 
right femoral head. This displacement was 
about 40 per cent. 

On March 7, 1942, a wedge osteotomy with 
reduction of the fragments and a Smith- 
Petersen nailing was performed. A _ plaster 
spica was applied which was removed at the 
end of two and a half weeks postoperatively. 
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Walking was instituted four weeks post- 
operatively, with non-weight-bearing on the 
right lower extremity by means of a raise on 
the shoe on the opposite side and crutches. 
The patient used crutches for seven months 
postoperatively when he resumed full activity. 
On February 3, 1943, the nail was removed. 
One point of the nail protruded into the joint 
until removed. 

This patient was last seen as a follow-up on 
July 6, 1946. At that time the only symptom 
referable to his hip was what he called an 
occasional stiffness about the hip after extreme 
exercise. It is interesting to note that the day 
prior to corning to the hospital for this exami- 
nation he had ridden a bicycle twenty miles. 
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Fic. 7. A, case S. G., preoperative x-rays, February 26, 1942; B, follow-up 


x-rays, July 6, 1946. 


Examination of the hips at that time was as 
follows: 


Right 
41 inches 
170 degrees 
70 degrees 
o degrees 
o degrees 
20 degrees 
15 degrees 


Left 
421% inches 
180 degrees 
130 degrees 
20 degrees 
30 degrees 
30 degrees 
30 degrees 


Range of flexion 

Internal rotation.......... 
External rotation 
Abduction 

Adduction 


X-ray examination of the hips at that time 
(Fig. 7B) revealed some residual deformity in 
the right femoral neck. There was fairly good 
preservation of joint space; no aseptic necrosis 
was seen. 

‘ At the time of the follow-up examination this 
boy was 6 feet 5 inches tall. This more than 
usual growth in stature over the past four 
years may account for the 214 inch shortening 


of the right lower extremity in that the femoral 
capital epiphysis was fused at the age of 
thirteen. 

Case vi. E.C., a male, aged fifteen years, 
was admitted to the hospital July 13, 1942, 
with a complaint of pain and limp of the left 
lower extremity and left hip for five months 
prior to admission. No history of trauma was 
elicited. Examination revealed a well developed 
boy who was slightly overweight but not 
obese. He walked with a decided limp on the 
left and there was considerable muscle spasm 
on the left with limitation of motion of the 
hip. Flexion was limited to go degrees. There 
was no internal rotation and external rotation 
and abduction were markedly limited. X-ray 
examination of the hips (Fig. 8a) revealed a 
downward and posterior displacement of the 
left femoral head. The femoral epiphyseal 
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Fic. 8. a, case E. C., preoperative x-rays, July 13, 1942; B, follow-up x-rays, 


June 29, 1946. 


cartilage on the left was much thinner and 
there was a suggestion of fusion between the 
head and the neck posteriorly and inferiorly. 

On July 20, 1944, a wedge osteotomy through 
the left femoral head was performed. The 
fragments were fixed with a Smith-Petersen 
nail. A plaster spica was applied for three 
weeks when the patient was allowed out of 
bed and walked with a raise on the opposite 
shoe, using crutches for five weeks postoper- 
atively. He was ambulatory, non-weight- 
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bearing on the left lower extremity for six 
months before he discarded his crutches and 
resumed full activity. The nail was removed 
August 20, 1943. 

This patient was last seen as a follow-up no 
June 29, 1946. At that time he was without 
symptoms about the left hip. He stated there 
was only an occasional sense of tightness which 
he experienced when the hip would occasionally 
be put in an awkward position. He works in a 
library and is on his feet most of the day. 
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Fic. 9g. a, case A. M., preoperative x-rays, February 15, 1943; B, follow-up 
x-rays, October 16, 1946. 


Examination of the hips at that time was as 
follows: 

Right 
39 inches 
180 degrees 
135 degrees 
30 degrees 
50 degrees 
45 degrees 
30 degrees 


Left 
3834 inches 
180 degrees 
130 degrees 
5 degrees 
35 degrees 
40 degrees 
30 degrees 


Range of flexion 

Internal rotation.......... 
External rotation 
Abduction 

Adduction 


X-ray examination (Fig. 8B) revealed only 
a very slight residual deformity in the left hip. 
There was good preservation of the joint 
cartilage. There was no evidence at this time 
of any joint disorder. 

Case vii. A. M., a male, aged fourteen 
years, five months, was admitted to the hos- 


pital February 15, 1943, with the complaint of 


pain and limp seven months prior to admission. 
A definite history of trauma was elicited, 
having occurred one year and seven months 
prior to admission, which was a year before 
the onset of the symptoms. At that time he had 
some pain and there was some limp in the 
affected hip. However, this subsided in two 
months and did not recur for another year. 
Physical examination at this time revealed an 
obese boy manifesting signs of Fréhlich’s 
syndrome. There was limitation of motion of 
the left lower extremity and a shoftening of 
1 inch. Flexion was possible only to 80 degrees. 
Internal rotation was not possible beyond 
25 degrees less than the neutral position. 
X-ray examination of the hips at this time 
(Fig. 9A) revealed downward displacement of 
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the femoral head and a slight flattening of the 
anatomic neck. 

On February 17, 1943, a wedge osteotomy 
was done through the left femoral neck. The 
fragments were reduced and held in place by 
means of a Smith-Petersen nail. A plaster spica 
was applied which was maintained for three 
weeks postoperatively. The patient was ambu- 
latory four weeks postoperatively with a raise 
on the opposite shoe and with the aid of 
crutches. These were used for six months post- 
operatively before they were discarded and 
the patient allowed to resume full activity. 
The nail was removed August 6, 1943. 

This patient was last seen as a follow-up on 
October 16, 1946. At that time he seemed to be 
a well developed young man with normal 
secondary sex characteristics. There were no 
residual symptoms referable to the left hip. 
Examination of the hips at that time was as 
follows: 

Right 
3934 inches 
180 degrees 


Left 
39 '4inches 
180 degrees 


Range of flexion......... 130 degrees 120 degrees 
Internal rotation......... o degrees 5 degrees 
External rotation........ 60 degrees 45 degrees 
35 degrees 30 degrees 
25 degrees 25 degrees 


The more marked limitation of internal 
rotation on the right can be explained by an 
unnoticed and asymptomatic slipping of the 
right femoral epiphysis which was demon- 
strated upon x-ray examination. X-ray exami- 
nation at that time of the hips (Fig. gs) re- 
vealed excellent alignment of the left hip at 
the head and neck. There was no evidence of 
circulatory disturbance and the joint cartilages 
were well preserved. However, it was noted that 
since his last examination in February, 1943, 
there was a considerable degree of slipping of 
the right femoral epiphyseal head. This, how- 
ever, was now solidly united to the neck and 
there was some downward and backward dis- 
placement, the deformity of the right hip 
being in excess of that on the left. 

Case 1x. M. A’H., a female, aged thirteen 
years, was admitted to the hospital March 29, 
1943, with the complaint of pain and limp of 
the right hip and lower extremity a year and 
a half prior to admission. A definite history 
was elicited one and a half years before admis- 
sion at which time the patient fell down a 
flight of steps. Examination revealed a rather 
large girl with a definite tendency toward 
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obesity. She walked with a definite limp and 
there was some restriction of motion of the 
right lower extremity. There was '% inch 
shortening on the right. Internal rotation was 
not possible beyond 35 degrees less than the 
neutral position. Abduction was markedly 
diminished. X-ray examination of the hips 
at this time (Fig. 10a) revealed a marked 
downward and backward slipping of the right 
femoral epiphyseal head. There was also 
deformity of the femoral neck. The femoral 
epiphysis was almost closed. 

On March 31, 1943, a wedge osteotomy 
through the right femoral neck was performed, 
the fragments reduced and held in place by 
means of a Smith-Petersen nail. A plaster spica 
was applied which was maintained for 214 
weeks postoperatively. Four weeks postoper- 
atively the patient was ambulatory, using 
crutches and wearing a raise on the opposite 
shoe. The patient used crutches and a raise on 
the shoe for nine months, not bearing weight 
on the right lower extremity. After this time 
she resumed full activity. The nail was removed 
November 8, 1944. 

This patient was last seen as a follow-up 
July 27, 1946. At that time it was noted that 
she was markedly obese for her age, weighing 
185 pounds. She did not walk with a limp but 
her mother stated that when the girl was tired 
a slight limp on the right side was noticed. 
The only symptom referable to the hip was 
an occasional twinge of pain in the right hip 
or knee at night, especially after strenuous 
activity. Examination of the hips at that time 
was as follows: 

Left 
inches 


Right 


Leg lengths.............. 3434 inches 


175 degrees 180 degrees 
Range of flexion......... 85 degrees 120 degrees 
Internal rotation......... 5 degrees 20 degrees 
External rotation........ 10 degrees 30 degrees 
20 degrees 30 degrees 


X-ray examination of the hips (Fig. 10s) 
revealed a slight varus deformity of the right 
hip with a slight residual backward tilt of the 
head. The articular surfaces of the head and 
acetabulum conformed well. There was good 
preservation of the joint cartilage and no 
evidence of circulatory disturbance. 

Case x. R. V., a male, aged thirteen years, 
four months, was admitted to the hospital 
August 3, 1943, with the complaint of pain in 
the left hip and knee with a limp and restricted 
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Fic. 10. A, case M. A’H., preoperative x-rays, March 29, 1943; B, follow-up 


x-rays July 27, 1946. 


motion of the left hip of five months’ duration. 
A definite history of trauma was elicited five 
months before the admission at which time 
the patient fell on his left hip. Examination 
at this time revealed a rather obese boy with 
some manifestations of Fréhlich’s syndrome. 
There was some limitation of flexion. Internal 
rotation was markedly limited, not being 
possible beyond 45 degrees less than the neutral 
position. X-ray examination of the hips at 
this time (Fig. 114) revealed a downward and 
backward displacement of the left femoral 
epiphyseal head which amounted to about 
30 per cent. 

On August 5, 1943, a Leadbetter manipula- 
tion was attempted on the left hip but was 
unsuccessful. On August 11, 1943, a wedge 
osteotomy through the left femoral neck was 
performed, the fragments reduced and held in 
place by means of a Smith-Petersen nail. A 
plaster spica was applied and this was main- 
tained for ten days postoperatively. The 


patient was ambulatory four weeks post- 
operatively, using crutches and wearing a 
raise on the opposite shoe. He continued to 
be ambulatory in this fashion for eight months 
postoperatively before discarding crutches and 
resuming activity. 

This case was complicated by the develop- 
ment of a minimal slipping of the femoral 
epiphysis on the right side which was noticed 
March 1, 1944, seven months after his first 
admission. At that time the patient complained 
of some pain in the right hip referred down 
to the knee. X-ray examination (Fig. 11B) 
revealed a minimal haziness about the epi- 
physeal line and minimal slipping of the 
femoral head. Clinical examination at this 
time did not reveal any limitation of motion. 
However, it was decided to nail the right hip 
to prevent further slipping. This was done on 
March 22, 1944. The patient was non-weight- 
bearing on the right lower extremity three 
months postoperatively. 
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B, case R. V., preoperative x-rays right hip, March 1, 1944. 


Fic. 11. c, case R. V., follow-up x-rays both hips, June 7, 1946. 


This patient was last seen on June 7, 1946, 
as a follow-up. Examination of the hips at that 
time was as follows: 


Right 
3734 inches 
180 degrees 
110 degrees 
10 degrees 
45 degrees 
30 degrees 
30 degrees 


Left 
3734 inches 
180 degrees 
110 degrees 
15 degrees 
35 degrees 
40 degrees 
25 degrees 


Range of flexion 
Internal rotation 
External rotation 
Abduction 
Adduction 


At that time the patient was a well devel- 
oped, normal, young man with no residual 
evidences of Fréhlich’s syndrome. He had 
absolutely no symptoms whatsoever referable 
to either hip. X-ray examination of the hips 
at this time (Fig. 11c) revealed excellent 
alignment of both hips. The joint cartilages 
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of both hips were well preserved. There was 
no evidence of any circulatory disturbance. 
Case x1. A. C., a male, aged fifteen years, 
was admitted to the hospital August 16, 1943, 
with a complaint of limp and pain in the left 
hip which had persisted for seven months. 
There was a definite history of trauma. The 
patient stated he fell from a bicycle seven 
months prior to admission and his symptoms 
came on shortly after this. Physical examina- 
tion revealed a well developed boy of fifteen 
years who walked with a left-sided limp. There 
was \% inch shortening of the left lower ex- 
tremity. Flexion was limited to 90 degrees. 
Internal rotation was not possible beyond 
15 degrees less than the neutral position. 
X-ray examination of the hips at that time 
(Fig. 124) revealed a marked downward and 
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Fic. 12. a, case A. C., preoperative x-rays, August 16, 1943; B, follow-up 


x-rays July 6, 1946. 


backward displacement of the left femoral 
epiphyseal head. 

On August 20, 1943, a wedge osteotomy was 
performed through the left femoral neck just 
distal to the epiphyseal plate. The fragments 
were reduced and position maintained by 
means of a Smith-Petersen nail. A single hip 
spica was applied which was removed after a 
period of two weeks. The patient was allowed 
to be ambulatory four weeks postoperatively 
with the use of crutches and a 1 inch raise on 
the opposite shoe. Non-weight-bearing of the 


involved extremity was maintained for eight 
months postoperatively after which time the 
patient resumed full activities. The nail was 
removed October 6, 1944. 

This patient was last seen July 6, 1946, as a 
follow-up, three years following the wedge 
osteotomy. At that time the patient was a well 
developed young man of eighteen. He walked 
with a slight limp on the left. The patient 
complained of occasional pain in the left knee 
associated with weather changes but not 
constant. He also noted that after strenuous 
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13A 


13B 


Fic. 13. A, case O. S., preoperative x-rays, November 24, 1943; B, follow-up x-rays, July 3, 1946. 


exercise or full activity the knee might be 
stiff for a day or two. Examination of the hips 
at this time was as follows: 


Right 
3614 inches 
180 degrees 
135 degrees 
30 degrees 
50 degrees 
35 degrees 
25 degrees 


Left 
3514 inches 
150 degrees 
60 degrees 
o degrees 
o degrees 
5 degrees 
5 degrees 


A.G.E 

Range of flexion 

Internal rotation......... 
External rotation 
Abduction 

Adduction 


X-ray examination of the hips at that time 
(Fig. 12B) revealed that the cartilage of the 
left hip joint was distinctly narrower than the 
right. The femoral head was enlarged and 
there was a considerable amount of lipping 
about the head and neck. There were also 
areas of increased and decreased density in the 
femoral head and a good deal of sclerosis in 
the acetabulum. These changes probably are 
a result of irregular zones of aseptic necrosis. 

Case xu. O. S., a male, aged thirteen 
years, was admitted to the hospital November 
24, 1943, with a complaint of intermittent pain 
on the outside of the left knee of six months’ 
duration. The patient gave a history of trauma 
due to a fall two months prior to admission. 
Following this he had pain in the left hip and 
thigh with a limp. Physical examination at 
this time revealed a moderately obese boy 
with some evidences of endocrine disturbance. 
He walked with a slight limp. Examination of 
the hips revealed limitation of flexion, internal 
rotation and abduction. Internal rotation was 
not possible beyond 20 degrees less than the 
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neutral position. X-ray examination of the 
hips at this time (Fig. 134) revealed a marked 
downward and backward displacement of the 
left femoral head. There was also considerable 
deformity of the adjacent portion of the neck. 

On December 1, 1943, a wedge osteotomy 
through the left femoral neck was performed, 
the fragments reduced and held by means of a 
Smith-Petersen nail. A plaster spica was 
applied which was maintained for two weeks 
postoperatively. The patient was ambulatory 
three weeks postoperatively, using crutches 
and a raise on the opposite shoe. Non-weight- 
bearing of the involved extremity was accom- 
plished by this means for eleven months before 
the patient was allowed full activity. 

This patient was last seen on July 3, 1946, 
as a follow-up two and a half years post- 
operatively. Examination at this time revealed 
a boy sixteen years of age, well developed, 
with no evidence of Fréhlich’s syndrome. 
The patient had no symptoms referable to 
the left hip. He was enjoying full activities. 
Examination of the hips at that time was as 
follows: 


Right 

3534 inches 
180 degrees 
120 degrees 
30 degrees 
60 degrees 
40 degrees 
35 degrees 


Left 

3534 inches 
180 degrees 
115 degrees 
30 degrees 
45 degrees 
40 degrees 
30 degrees 


Range of flexion 
Internal rotation 
External rotation 
Abduction 
Adduction 


X-ray examination of the hips at that time 
(Fig. 138) revealed excellent alignment with 
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Fic. 14. A, case D. B., preoperative x-rays, January 24, 1944; B, follow-up x-rays, September 14, 1946. 


complete healing of the epiphysis. There was 
no narrowing of the joint cartilage. The nail 
was still in place and there was no evidence 
of softening along the nail. 

Case xi. D. B., a female, aged fourteen 
years, seven months, was admitted to the 
hospital on January 24, 1944, with the com- 
plaint of a limp on the right one year and 
four months prior to admittance. She at no 
time had an injury and there was no pain 
referable either to hip or the knee. The limp 
became progressively worse in spite of chiro- 
practic treatment. Physical examination re- 
vealed a well developed girl with no evidence of 
obesity who walked with a right-sided limp. 
There was limitation of motion of the right 
hip, the right lower extremity being held in 
about 25 degrees of external rotation. It was 
not possible to rotate internally the extremity 
beyond this point. There was also a 20 degree 
flexion contracture of the right hip and flexion 
was possible only to 90 degrees. X-ray exami- 
nation at that time (Fig. 14a) of the hips 
revealed a marked downward and backward 
displacement of the right femoral epiphyseal 
head. 

On January 26, 1946, a wedge osteotomy was 
performed on the right femoral head just 
distal to the epiphyseal plate. The fragments 
were reduced and held in position by means 
of a Smith-Petersen nail. A plaster spica was 
applied which was maintained for two weeks 
postoperatively. The patient was made ambula- 
tory three weeks postoperatively using crutches 
and a raise on the opposite shoe. This was 
continued for seven months before she was 
allowed full weight-bearing on the involved 
extremity. 

The patient was last seen as a follow-up on 


September 14, 1946, two years and nine 
months following the wege osteotomy. Exami- 
nation at that time revealed a well developed 
and rather large but not obese girl seventeen 
and a half years of age. She walked with a 
slight right-sided limp. However, she had no 
symptoms or pain referable to either the hip 
or the knee and she enjoys full activities. 
Examination of the hips at that time was as 
follows: 
Right 

37% inches 
175 degrees 
85 degrees 

o degrees 

o degrees 
10 degrees 
10 degrees 


Left 
38 inches 
180 degrees 
105 degrees 
25 degrees 
40 degrees 
30 degrees 
20 degrees 


Leg lengths........... 


Range of flexion 
Internal rotation.......... 
External rotation 


Abduction 
Adduction 


X-ray examination of the hips (Fig. 148) 
revealed only a very slight residual deformity 
with slipping of the head upon the neck. The 
nail was still in place with no evidence of 
softening about it. The joint cartilages were 
not diminished in width. 

Case xiv. P. DiM., a female, aged twelve, 
was admitted to the hospital May 1, 1944, 
with the complaint of pain and limp of the 
right hip of six months’ duration prior to 
admission. Physical examination revealed a 
well developed girl who demonstrated the 
typical disability of the upper right extremity 
of an Erb’s Palsy. She walked with a noticeable 
limp. Examination of the hips revealed limita- 
tion of flexion and internal rotation on the 
right. The extremity was held in 15 degree 
external rotation and internal rotation was 
not possible beyond this point. X-ray examina- 
tion of the hips (Fig. 154) revealed a moderate 
downward and backward slipping of the 
femoral epiphyseal head on the right. 
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On May 3, 1944, a wedge osteotomy was 
performed through the right femoral neck 
just distal to the epiphyseal plate. The frag- 
ments were reduced and held in position by 
means of a Smith-Petersen nail. A flannel spica 
bandage was applied to the right hip. The 
patient was confined to bed for three weeks 
before she was allowed to be ambulatory at 
which time she used crutches and a 1 inch 
raise on the opposite shoe. She continued to 
be ambulatory without bearing weight on the 
right lower extremity for five months after 
which time she resumed full activities. 

This patient was last seen July 10, 1946, as 


Fic. 15. A, case P. DiM., preoperative x-rays, May 1, 
1944. 


Fic. 15. B, case P. DiM., follow-up x-rays both hips, July 10, 1946. 


a follow-up two years following the wedge 
osteotomy on the right. Examination at this 
time revealed a moderately obese girl of 
fourteen years. She did not walk with a limp 
and‘had no symptoms referable to the right 
hip or knee. Examination of the hips was as 
follows: 
Right 

3214 inches 
180 degrees 
120 degrees 
20 degrees 
70 degrees 
25 degrees 
33 degrees 


Left 
321% inches 
180 degrees 
135 degrees 
25 degrees 
80 degrees 
45 degrees 
30 degrees 


A.G.E 

Range of flexion 

Internal rotation 
External rotation 
Abduction 

Adduction 


X-ray examination of the hips at that time 


(Fig. 158) revealed very good alignment of 


the head on the neck. The epiphysis was 
closed. There were some bony bodies seen 
anterior to the upper end of the right femur at 
the greater trochanter. There was good pre- 
servation of the joimt space. The Smith- 
Petersen nail was present. There was no evi- 
dence of bony softening about it. 

Case xv. A. D’A., a male, aged twelve 
years, was admitted to the hospital April 21, 
1945, with a complaint of pain and limp on the 
left seven months prior to admission. The 
only history of trauma elicited was that ot 
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twisting his ankle five days prior to admission. 
At that time the patient experienced some 
pain in the left knee and calf. Physical exami- 
nation revealed a moderately obese young boy 
who showed some evidences of Fréhlich’s 
syndrome. It is of some interest to state that a 
year prior to admission this patient was treated 
for undescended testicles and obesity by 
endocrine therapy. Examination of the hips 
revealed a limitation of motion on the left. 
The left extremity was held in 45 degree 
external rotation and internal rotation was 
not possible beyond this point. X-ray examina- 
tion at this time revealed a marked downward 
and backward displacement of the left femoral 
epiphyseal head. 

On April 25, 1945, a wedge osteotomy was 
performed through the left femoral neck. The 
fragments were reduced and held in place by 
means of a Smith-Petersen nail. A plaster 
spica was applied which was maintained for 
ten days. On May 26, 1945, four weeks after 
having the wedge osteotomy on the left, the 
right femoral head was nailed with a Smith- 
Petersen nail because of the minimal slipping 
on this side. The patient was confined to bed 
and not allowed to bear weight on either hip 
for three months postoperatively. However, 
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Fic. 16. A, case A. D’A., follow-up x-rays both hips, January 29, 1947. 


he did carry out rather intensive non-weight- 
bearing exercises while in bed. The patient 
became ambulatory three months after his 
last operation and continued to use crutches, 
not bearing weight on the left lower extremity 
for five months before resuming full weight- 
bearing but still limiting his activities. 

The patient was last seen on January 209, 
1947, one year and nine months following the 
wedge osteotomy on the left. At this time the 
patient was still on somewhat restricted 
activities in that he was discouraged from 
indulging in strenuous sports. The only com- 
plaint he had referable to either lower ex- 
tremity was fatigue in both feet. The child is 
still somewhat obese and has moderately 
pronated feet. Examination of the hips at 
that time was as follows: 


Right 

33/4 inches 
180 degrees 
140 degrees 
15 degrees 
85 degrees 
30 degrees 
30 degrees 


Left 

3314 inches 
180 degrees 
120 degrees 
10 degrees 
45 degrees 
35 degrees 
30 degrees 


A.G.E 

Range of flexion 

Internal rotation 
External rotation 


Abduction 
Adduction 


X-ray examination of the hips (Fig. 16a) 
revealed the epiphyseal lines in both hips to 
be solidly closed. There was good restoration 
of alignment in the left hip. Both nails were 
in place. There was evidence of slight absorp- 
tion around the point of the nail in the right 
head. There was good preservation of the 
joint cartilages and no evidence of circulatory 
disturbances in either hip. 

Case xvi. P. B., a male, aged fifteen years, 
was admitted to the hospital August 2, 1944, 
with the complaint of pain and limp in the 
right hip of two and a half years’ duration. 
The patient gave a definite history of trauma 
two and a half years prior to admission which 
resulted from a football injury. Shortly after 


this the patient noted the symptoms referable 
to the right hip. The patient was treated at 
another hospital by means of a plaster spica 
for a period of four months. Following this the 
patient continued to limp and a few months 
later he complained of pain in the left hip. He 
was again treated at another hospital with a 
long leg plaster spica on the right and a short 
leg plaster spica on the left. This was main- 
tained for a period of six months. Following this 
treatment the patient was asymptomatic for a 
period of two or three months before he 
noticed a recurrence of the limp and pain in 
the region of the right hip. Physical examina- 
tion at the time of admission revealed a rather 
obese boy fifteen years of age whose general 
build and development was that of Fréhlich’s 
syndrome with a feminine distribution of fat 
and hair. He walked with a marked limp on 
the right lower extremity. The extremity was 
held in 35 degree external rotation. There was 
marked limitation of motion of the right hip 
in all directions. Flexion was limited to 90 
degrees. Internal rotation was not possible 
beyond the 35 degree external rotation deform- 
ity. Examination of the left hip at that time 
revealed normal range of motion. X-ray 
examination of the hips (Fig. 17A) showed a 
moderate downward and backward displace- 
ment of the left femoral epiphyseal head and 
there was quite a firm fusion of the epiphyseal 
line. There was also a backward and downward 
displacement of the right femoral head with 
no evidence of fusion of the epiphyseal plate. 

On August 4, 1944, a wedge osteotomy was 
done through the femoral neck just distal to the 
epiphyseal plate. Correction was obtained 
and the fragments were held in place by means 
of a Smith-Petersen nail. A plaster spica was 
applied which was maintained for two weeks. 
Three weeks postoperatively the patient be- 
came ambulatory using crutches and having 
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Fic. 17. A, case P. B., pre-operative x-rays, August 2, 1944; B, follow-up x-rays, April 15, 1946. 


a lift on the left shoe. The patient was ambula- 
tory, not bearing weight on the right lower 
extremity for ten and a half months post- 
operatively at which time the crutches were 
discarded. On March 22, 1946, the nail was 
removed. 

The patient was last seen April 15, 1946, 
as a follow-up twenty-one months postoper- 
atively. At this time the patient had no 
symptoms referable to the right hip. Examina- 
tion revealed a well developed boy of seventeen 
years who had lost considerable weight and no 
longer demonstrated any signs of Fréhlich’s 
syndrome. Examination of the hips revealed 
that the range of motion was essentially the 
same for both. Examination was as follows: 


Right 
3814 inches 
180 degrees 
100 degrees 
30 degrees 
40 degrees 
30 degrees 


Left 
3814 inches 
180 degrees 
105 degrees 
30 degrees 
40 degrees 
30 degrees 
35 degrees 


Range of flexion 
Internal rotation 
External rotation 


Abduction 
Adduction 


X-ray examination of the hips at this time 
(Fig. 17B) revealed a very excellent alignment 
of the right femoral head and neck. There was 
solid union at the epiphyseal plate. There was 
good preservation of joint cartilages with no 
evidence of any circulatory disturbances. 

Case xvu. L. B., a male, aged eleven years, 
five months, was admitted to the hospital 
April 27, 1946, with a complaint of right sided 
limp and slight pain in the right knee. The 
patient gave a history of limp for one and a 
half years prior to admission. There was no 
history of trauma. Examination at the time 
of admission revealed a well developed, obese 
boy. Leg lengths were essentially the same. 
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Range of flexion and extension was the same 
in both hips. However, he had marked external 
rotation deformity of the right hip. He was not 
able to rotate it internally beyond a point of 
45 degrees less than the neutral position. 
Abduction was limited by about 10 degrees. 
X-ray examination of the hips (Fig. 18a) 
revealed a marked degree of downward and 
posterior slipping of the right femoral epi- 
physeal head. The epiphyseal plate was still 
open. 

On May 1, 1946,.a wedge osteotomy through 
the neck of the right femur was performed just 
distal to the epiphyseal plate, the deformity 
corrected and the fragments fixed by means 
of a Smith-Petersen nail. Plaster spica was 
applied which was maintained for two weeks. 
At the end of three weeks the child was allowed 
to walk, non-weight-bearing on the right by 
means of crutches and an elevation on the 
opposite side shoe. He remained ambulatory, 
non-weight-bearing on the right lower ex- 
tremity for a period of nine and a half months. 

The patient was last seen in the clinic for 
end result study on July 25, 1947, fifteen 
months postoperatively. The child was abso- 
lutely symptom-free. He did not walk with a 
limp nor were his activities restricted insofar 
as competitive sports were concerned. Exam- 
ination of the hips was as follows: 


Right 

31 inches 
180 degrees 
120 degrees 
20 degrees 
80 degrees 
50 degrees 
30 degrees 


Left 
31% inches 
180 degrees 
135 degrees 
20 degrees 
80 degrees 
45 degrees 
30 degrees 


A.G.E 

Range of flexion 

Internal rotation.......... 
External rotation 


Abduction 
Adduction 


X-ray examination at this time (Fig. 18s) 
revealed complete healing of the osteotomy 
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Fic. 18. A, case L. B., preoperative x-rays, April 27, 1946; B, follow-up x-ray, July 25, 1947. 
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Fic. 19. A, case A. S., preoperative x-rays, May 4, 1946; B, follow-up x-rays, July 25, 1947. 


with excellent alignment of the head on the 
neck. There was no evidence of necrosis of the 
head nor softening about the nail. There was 
good preservation of joint cartilage. 

Case xvi. A. S., a male, aged thirteen 
years, seven months, was admitted to the 
hospital May 4, 1946, with a chief complaint 
of pain in the left thigh and a limp. There was 
no history of trauma. The symptoms prevailed 
for six months prior to admission. Examination 
at the time of admission revealed a moderately 
obese boy who had a 1})4 inch shortening of 
the left lower extremity. Flexion was limited 
on the left to 90 degrees and extension to 
150 degrees. He had a marked external rotation 
deformity, not being able to bring the extremity 
into more than 45 degrees less than the neutral 
position. Abduction was limited to about 
20 degrees. X-ray examination at the time of 
admission revealed a marked degree of down- 


ward and posterior displacement of the left 
femoral head. The epiphyseal plate was still 
open. (Fig. 194.) 

On May 8, 1946, a wedge osteotomy was 
performed through the left femoral neck just 
distal to the femoral epiphysis. The malalign- 
ment was corrected and the fragments fixed 
by means of a Smith-Petersen nail. A single 
long leg plaster spica was applied which was 
maintained for a period of two weeks. Four 
weeks postoperatively the patient was allowed 
to be ambulatory, non-weight-bearing on the 
left lower extremity provided by means of 
crutches and an elevated shoe on the right. 
Weight-bearing was not allowed on the left 
lower extremity for a period of nine and a half 
months. 

The patient was last seen on July 25, 1947 
at which time he had no symptoms referable 
to the hip. However, he did complain of some 
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20A 
Fic. 20. a, case R. B., preoperative x-rays, July 5, 1946; B, follow-up x-rays, August 1, 1947. 


metatarsalgia. Examination of the hips at that 
time revealed: 


Right 
36 inches 
180 degrees 
110 degrees 
45 degrees 
80 degrees 


Left 
35% inches 
180 degrees 
115 degrees 
45 degrees 
70 degrees 


Range of flexion......... 
Internal rotation.......... 
External rotation......... 


45 degrees 45 degrees 
a 25 degrees 30 degrees 
X-ray examination (Fig. 19B) revealed 


healing to have taken place through the site 
of the osteotomy. There was a slight backward 
tilt of the head on the neck. There was good 
preservation of the joint cartilage and no evi- 
dence of necrosis of the head. There was some 
evidence of rarefaction about the distal end of 
the nail. At the time of operation there was a 
slight defect at the site of the osteotomy an- 
teriorly; however, this apparently had com- 
pletely filled in. 

Case xix. R. B., a male, aged thirteen 
years, four months, was admitted to the hos- 
pital July 5, 1946, with a complaint of pain in 
the right hip of two weeks’ duration. A history 
of trauma was elicited two days prior to admis- 
sion at which time he slipped and felt sharp 
pain in the right hip which was so severe that 
the patient was unable to walk. Examination 
at the time of admission revealed a slightly 
obese boy. There was some limitation of flexion 
of the right hip and an external rotation de- 
formity of 30 degrees. X-ray examination at 
this time (Fig. 20A) revealed a downward and 
posterior slipping of the right femoral head. 

On July 10, 1946, a wedge osteotomy was 
performed through the femoral neck on the 
right just distal to the epiphysis. The mal- 
alignment was corrected and the fragments 
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20B 


fixed by means of a Smith-Petersen nail. A 
single long leg plaster spica was applied which 
was maintained for a period of two weeks. The 
child was allowed to be ambulatory five weeks 
postoperatively, with non-weight-bearing on 
the right by means of crutches and an elevated 
shoe on the left. He was not allowed to bear 
weight on this extremity for a period of eleven 
months. 

The child was last seen in the clinic on 
August, 1947, at which time examination re- 
vealed a slightly obese boy who manifested 
no symptoms referable to the hip. He was on 
full activities with the exception of competitive 
sports. Examination of the hips at that time 
revealed: 

Right 
36 inches 
180 degrees 
135 degrees 
20 degrees 
65 degrees 


Left 
3614 inches 
180 degrees 
135 degrees 
20 degrees 
80 degrees 


Range of flexion.......... 
Internal rotation.......... 
External rotation......... 


ER 45 degrees 45 degrees 
eee 30 degrees 30 degrees 
X-ray examination (Fig. 20B) revealed 


healing at the osteotomy site with good align- 
ment of the head on the neck. There was good 
preservation of the joint cartilage and no 
evidence of circulatory disturbance of the neck. 

Case xx. J. S., a female, aged fourteen 
years, four months, was admitted to the 
hospital on April 21, 1947, with a complaint of 
pain in both hips and a limp of one and a half 
years’ duration. She gave a history of trauma 
over a year and a half previously at which time 
she fell down the steps. There were no symp- 
toms at this time but about three months later 
she developed pain in the right hip. Shortly 
thereafter she noted pain in the left hip which 
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Fic. 21. a, case J. S., preoperative x-rays, April 21, 1947; B, follow-up x-rays, July 30, 1947. 


was associated with a limp. Examination at the 
time of admission revealed the leg lengths to 
be about equal. There was no limitation of 
flexion or extension; there was an external 
rotation deformity of 15 degrees on both sides. 
X-ray examination at this time (Fig. 214) 
revealed marked posterior and downward 
slipping of both femoral heads. On the right 
side the epiphyseal plate had completely 
united; on the left side it was not completely 
obliterated. 

On April 23, 1947, a wedge osteotomy 
through the neck of the left femur was per- 
formed. The head was reduced upon the neck 
and the fragments were held by means of a 
Smith-Petersen nail. A plaster spica was 
applied which was maintained for a period of 
three weeks. Five weeks postoperatively the 
child was allowed to be ambulatory, non- 
weight-bearing on the left lower extremity 
provided by means of crutches and an elevated 
shoe on the right. 

The patient was last seen on July 30, 1947, 
three months post-operatively. She was still 
non-weight-bearing. She had had no symptoms 
referable to the right hip. Examination of the 
hips at this time revealed: 


Right 
33% inches 
180 degrees 
110 degrees 
o degrees 
40 degrees 


Left 
33/4 inches 
180 degrees 
100 degrees 
o degrees 
40 degrees 


Range of flexion 

Internal rotation......... 

External rotation 

Internal rotation in com- 
plete extension 

Abduction 

Adduction 


20 degrees 
10 degrees 
20 degrees 


30 degrees 
20 degrees 
20 degrees 


X-ray examination (Fig. 21B) revealed no 
absorption about the nail and the epiphyseal 
lines were partly obliterated. 

This case is too recent to evaluate; also, 


the patient is to have a subtrochanteric oste- 
otomy at a later date on the right hip. This is 
the procedure of choice rather than a wedge 
osteotomy because the epiphyseal plate has 
already closed and there are some early signs of 
degenerative changes in the right acetabulum. 


SUMMARY 


A presentation has been made of the 
varied forms of treatment of slipped 
femoral epiphysis in the marked stage, 
with a review of their end results as 
reported in the literature. 

Except in acute cases with a very recent 
duration of symptoms, manipulation, with 
a record of uniformly poor results has been 
abandoned in most quarters. 

Satisfactory results have been reported 
by some groups from reduction by traction 
in early cases, although it has been noted 
that strong traction may also compromise 
the blood supply of the femoral head. 

In reviewing the surgical means of cor- 
recting this deformity it has been noted 
that since internal fixation has supplanted 
plaster immobilization, the results of open 
reduction with reposition of the head have 
been better. Groups still carrying out this 
procedure believe that the end results 
warrant continuation of the method. 

Subtrochanteric osteotomy, reserved in 
most clinics for cases of long-standing and 
severe deformity, has produced, by and 
large, poor results. 

The treatment herein presented of wedge 
osteotomy of the neck of the femur seems 
to be most rational because in these ad- 
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vanced cases we have apparently a disrup- 
tion of the circulation of the head of the 
femur which at its best is inadequate, and 
apparently union has begun to take place 
in the deformed attitude with an attempt 
at normal restoration of circulation. Should 
one try to replace the head of the femur by 
division of the epiphyseal line, one would 
add trauma to the already impaired circu- 
lation of the head. The neck of the femur 
has an ample circulation; thus, by re- 
moval of a section of bone through the 
cancellous area, one has not disrupted the 
circulation of the impaired epiphyseal 
plate. By this method we have restored the 
anatomic position of the head of the femur, 
corrected the coxavara and given nature 
the best chance to aid us in the healing of 
the affected parts. 

A series of cases of patients so treated at 
this hospital, twenty during the past ten 
years, have been presented and evaluated 
as to function and symptoms. The end re- 
sults of these cases indicate that this 
method of treatment has a definite place in 
the armamentarium of the orthopedic sur- 
geon treating these deformities. 
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TRANSPLANTATION OF AORTIC SEGMENTS FIXED IN 
4 PER CENT NEUTRAL FORMALIN* 


REPORT OF EXPERIMENTS IN DOGS 


E. Converse Perrceg, 11, M.D., HAROLD F. RHEINLANDER, M.D., ALAN R. Moritz, M.D., 
Rosert E. Gross, M.D. AND KeirH MerRILL, JR., M.D. 


Boston, Massachusetts 


HIS study was undertaken to deter- 

mine whether or not live tissue was 

necessary for establishment of satis- 
factory aortic grafts. Although we have 
developed a method whereby blood vessel 
segments can be kept in a living state for 
four or five weeks and have demonstrated 
that these viable segments can be success- 
fully used to bridge defects in the aorta,!”7 
the technic involves certain difficulties 
when it is employed for operations on 
humans. First, the blood vessels must be 
secured in a sterile manner, within a few 
hours after the donor’s death; this time 
factor alone cuts down to a great extent 
the available supply of vessels. Second, 
storage of the material must be supervised 
and performed by experienced and trained 
personnel. Third, the longest period that 
these live vessels can be kept and used 
safely is about one month, at the end of 
which time any unused vessels must be 
discarded. It has become obvious that a 
blood-vessel bank (preserving live segments 
of vessels) is not practical except in a very 
few clinics where much fresh autopsy ma- 
terial is available for supplying the vessels 
and where a large volume of cardiovascular 
surgery is being performed. 

We are now seeking to develop methods 
whereby vascular segments can be ob- 
tained under non-sterile conditions, can 
be stored in a simple manner for long 
periods of time and can be used as satis- 
factory vessel grafts. To reach this goal 
(if it is attainable) it will be necessary to 
devitalize the stored vessels. If it can be 


shown that devitalized segments can be 
used to bridge arterial gaps successfully, 
it would then be possible for many hos- 
pitals or military establishments to keep 
on hand a supply of vessels which could 
be used whenever the need arises. 

Formalin fixation of tissue was chosen 
for study because such treatment of a 
vessel obviously devitalizes it and because 
such fixation produces a vessel which is 
tough and strong. It is known that some 
satisfactory grafts have been carried out 
with formalin-fixed vessels in the past.?*® 
The tissue utilized in our series of grafts 
was, however, prepared in a different man- 
ner than any reported in the literature. 
While our failures have been numerous, 
many of the grafts have been so much 
more successful than anticipated that we 
believe it is desirable to publish a prelimi- 
nary account of the results which we have 
observed. 


MATERIALS AND METHODS 


Segments of thoracic aorta (2 to 10 cm. long) 
were removed from donor dogs, were freed of 
excess areolar tissue and their branches were 
ligated with 4-o silk. These vessels were not 
obtained in an aseptic way. In most instances 
the segments were procured within two to 
three hours after death of the animal, but in 
some the period was much longer than this. 
The segments were washed free of blood and 
fixed for two to twenty-five days in a solution 
of 4 per cent formalin (in physiologic saline 
or in tap water). The solution was neutralized 
by adding an excess of commercial chalk or 
calcium carbonate (U.S.P.). In the latter part 


* From the Departments of Surgery and Pathology of The Children’s Medical Center and the Harvard 
Medical School, Boston, Mass. This investigation was supported by the Grant Foundation, Inc., and the American 
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of the study the vessels were kept stretched 
over glass or plastic tubes while fixing them 
in the formalin. This served to maintain a 
lumen of desired size, to prevent wrinkling 
and to make a thinner wall which facilitated 
subsequent manipulations. Furthermore, such 
fixation over tubes allowed the vessel to be 
molded into a curved form when this was 
desired for certain types of grafts. (Fig. 1.) 

Before implanting segments into recipient 
animals they were placed for periods of one to 
forty-eight hours in a small volume of a 
buffered, complex solution at pH 7.6.* On the 
operating table the segment was kept in 
several hundred cc. of physiologic saline for 
one to two additional hours. 

Formalin-fixed segments of aorta were im- 
planted into two series of recipient animals. 
In the first group formalinized aortic grafts 
were inserted into the abdominal aortas of ten 
mongrel dogs, weighing from 25 to 40 pounds. 
The abdominal aorta between the renal and 
inferior mésenteric arteries was chosen as the 
site of implantation (Fig. 2A) so that the 
method of implantation would be uniform 
with other series of grafts carried out in this 
laboratory. The operative technic employed 
was similar to that reported in earlier papers. !:7 
The grafts measured 2 to 4 cm. in length, and 
each end was sewed into place by using a con- 
tinuous, everting, mattress suture of 5-0 
deknatel silk. The total time of aortic occlusion 
was generally thirty to forty-five minutes. No 
anticoagulants, intravenous fluids or other 
special care was given postoperatively. The 
dogs were subsequently studied by palpation 
of the femoral arteries and in four instances by 
diodrast aortography. Two of the animals 
were exercised several times a week on a tread- 
mill, increasing the work performed until 
they were running as hard as fully trained 


*The balanced salt solution is a modification of 
Tyrode’s solution prepared and supplied to us by 
Dr. J. H. Hanks.‘ It is made as follows: Stock solution, 
contents per 250 cc.: NaCl 20 Gm.; KCI 1 Gm.; 
MgSO,.7H:,0 0.2 Gm.; MgCls.6H2O 0.2 Gm.; CaCl, 
0.35 Gm. (dissolved separately); Na2HPO, 0.15 Gm. 
(0.38 Gm. of NasHPO .12h20); KH2PO, 0.15 Gm.; 
glucose 2.5 Gm.; 0.4 per cent phenol red 12.5 cc. 
Buffer: 1.4 per cent NaHCO . The stock solution is 
stored at room temperature with 1 cc. chloroform. The 
final solution is made by diluting the stock 1:10, auto- 
claving and adding 0.5 cc. buffer (previously auto- 
claved) per 20 cc. This is stored in cotton-stoppered 
containers in the icebox; it has an equilibrium at about 
pH 7.6. 
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Fic. 1. Photographs of formalinized aortic segments. 
A, segment stretched over a polyethylene tube; 
B, segment after fixation over a bent glass rod. 
normal dogs (i.e., five miles per hour up 
a 20 degree incline for twenty minutes). 
Autopsies were performed on all animals 
which died or were sacrificed and in most 
instances sections were taken for histologic 
study. These blocks were fixed in formalin, 
embedded in paraffin, and were stained with 
hematoxylin and eosine and with a combined 
Verhoeff and Van Giessen stain. 

In the second series of graft implantations, 
formalin-preserved aortic segments were used 
in the production of extracardiac shunts in 
dogs. These shunts consisted of a channel on 
the exterior of the heart, connected in such a 
way as to circumvent one of the heart valves 
(hoping thereby to establish a pathway which 
could carry blood around an obstructed or 
stenosed valve). These channels were con- 
structed by utilizing a segment of formalin- 
fixed aorta, to which was anastomosed a freshly 
secured, proximal portion of dog pulmonary 
artery or aorta with its included valve. These 
shunts were used to by-pass the mitral valve 
by inserting them between the left auricle and 
the left ventricle. (Fig. 28.) They were also 
used to by-pass the pulmonary valve by insert- 
ing them between the right ventricle and the 
pulmonary artery. (Fig. 2c.) Finally, they 
were used to circumvent the aortic valve by 
introducing them between the left ventricle 
and the descending aorta. Sixty shunts were 
produced by these methods. Forty-five of 
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these animals survived the operative procedure 
and lived from one day to four months. In 
twenty-two of the surviving dogs the main 
pulmonary artery or the ascending aorta was 
securely tied so that all of the circulating blood 
had to pass through the shunt. Observations 
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OBSERVATIONS 


Vessels fixed in formalin by the pre- 
viously described method have a leathery 
quality and are very tough. The stiffness 
of such a fixed vessel makes it somewhat 


B. 


Lvalve 


app 
. 
Wing y 


aortic valve 


Fic. 2. A and B, methods of study by insertion of formalinized aortic segments. A, segment placed in abdominal 
aorta; B, formalinized segment used in construction of extracardiac shunt around mitral valve. 


Ligation of 
pulmonary artery 


Lek end artery 


inserted between 
right ventricle 
zis 


Fic. 2. c, formalinized segment used in forming 
extracardiac shunt around pulmonary valve. Host 
pulmonary artery tied off. 


obtained from these dogs will be published in 
detail elsewhere. For the present communica- 
tion we will list only the observations made 
upon the formalinized portions of these 
extracardiac shunts. All grafts were carefully 
examined grossly for intimal erosions, clots, 
rupture, dehiscence, calcification and firmness 
of union with the ventricular wall. 


more troublesome to work with than is the 
case with fresh blood vessels. While they 
are less pliable than normal aortas, it is 
possible to sew them, to evert their ends 
and to make satisfactory anastomotic lines. 
The grafts prepared by fixing tissues over 
glass or plastic tubes have thinner walls, 
smoother intimas and are much easier to 
handle than those which are not stretched 
during the process of fixation. 

There were no operative deaths in the 
series of experiments in which grafts were 
inserted into the abdominal aorta. The ten 
experiments are summarized in Table 
One dog died of pneumonia two days after 
operation, and a second dog died fourteen 
days postoperatively as the result of a 
partial separation of his lower suture line. 
This disruption had apparently resulted 
from infection since an abcess was found 
around the suture line. Of the eight re- 
maining dogs one is still under observation 
and seven have been sacrificed at periods 
ranging up to nine months after opera- 
tions. All of the eight surviving animals 
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have had strong femoral arterial pulsa- 
tions; aortic channels of adequate lumen 
have been demonstrated by arteriography 
in four of them. (Figs. 3 and 4.) The autop- 
sied dogs have shown blood channels of 
adequate size, but some have exhibited animal 


TABLE 1 


OBSERVATIONS ON ABDOMINAL AORTIC GRAFTS UTILIZING 


FORMALIN FIXED 
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line. The two fourteen-day specimens were 
widely patent but one had a small sepa- 
ration at the lower suture line while the 
other had a very thin, film-like clot over 
the entire inner surface of the graft. The 
sacrificed at thirty days showed 


ARTERIAL SEGMENTS 


| 
| 


Postopera- | 
tive Period Cause of 
of Obser- Death | 


vation 


Dog 
No. 


Aortic Channel 
by Aortagram 


Gross Appearance 
at Autopsy 


2 days Pneumonia 


.| Competent; small 
| fresh mural throm- 
| bus on one suture 
| line 
162-48 Infection* and 
hemorrhage 


14 days .| Competent; small 


suture line 
Competent; very 

thin clot over entire 
| inner surface of the 
| graft 


| 


....| Competent; small 


105-47 | 14 days Sacrificed 


30 days Sacrificed 


the host aorta 


At two months 
fully patent; not 
dilated 


244 months | Sacrificed Competent; suture 


lines smoothly cov- 
ered with intima; 
calcification in the 
wall 

Sacrificed 


3 months Competent; heavy 


calcification in the 
wall; several small 
intimal erosions 


5 months Still alive 

At one month and 
five months fully 
patent 


544 months | Sacrificed Intima intact; lumen 


widely patent; no 
calcification by gross 
examination 


At three months | 


fully patent | 


544 months | Sacrificed Competent; smooth 


intima; calcification 

in the wall 

212-47 | 9 months Sacrificed At five months | Competent; intima 

and nine months| smooth throughout; 
fully patent very heavy calcifi- 


| cation in the wall 


separation at lower | 


mural thrombus of 


Microscopic 
Observations 


Graft well preserved 
and covered with thick 
new adventitia; no re- 
generation of the in- 
tima within the graft 

Loss of nuclear staining 
throughout; recent 
leakage of blood 
through intimal defect 
in the graft with for- 
mation of a false aneu- 
rysm between the graft 
and its new adventitia 

No original cells remain- 
ing; elastic fibers well 
preserved; thick new 
intima and adventitia; 
calcification in the 
media 

Nonobstructive organ- 
ized thrombus at the 
suture line; degener- 
ation and focal ulcer- 
ation of the original 
intima and inner por- 
tion of the media of 
the graft 


New intact intima; acel- 
lular media; elastic 
tissue well preserved; 
new adventitia; no evi- 
dence of calcification 

New intima; much cal- 
cium in the media 


New intima; acellular 
and diffusely calcified 
media; elastic tissue 
fragmented 


More pliable 


Thrombus 


Strong femoral 


Excellent 


Good 


Comments 


More pliable than at in- 


sertion 


Breakdown probably 


due to infection 


than at 
insertion 


in the host 
aorta from crushing by 
the clamps 


Carried blood effectively 


in spite of calcification 
of the media 


Appeared to carry blood 


effectively 


arterial 
pulsations 

result both 
functionally and struc- 
turally 


femoral pulsa- 
tions; the dog reached 
maximum exercise tol- 
erance 


Carried blood effectively 


in spite of calcification; 
the dog reached maxi- 
mum exercise tolerance 


* Abscess around the graft; hemorrhage from the suture line was the immediate cause of death. 


t Calcification seen in the graft wall by roentgenogram. 


important pathologic changes in the vessel 
walls. 

The specimen from the dog which died 
(of pneumonia) two days postoperatively 
showed a competent vascular channel with 
a small mural thrombus on one suture 
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marked trauma to its abdominal aorta from 
the clamps which had been applied, with 
resulting formation of a mural thrombus 
in the host portion. The three-months’ 
specimen showed small areas of intimal 
ulceration. In four specimens (removed at 
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3A 3B 3c 

Fic. 3. Aortograms demonstrating patency of abdom- 
inal aortic grafts (indicated between arrows). There 
is some fibrosis and constriction of the grafts. a, graft 
in place for two months; Bs, graft in place for three 
months; c, graft in place for five months. 


4A 4B 


two and one-half, three, five and one-half 
and nine months) there was considerable 
calcification within the graft walls. In the 
nine-months’ specimen calcification had 
been discovered by roentgenologic exami- 
nation five months after operation. (Fig. 4.) 
In spite of the fact that calcification was 
extensive in some specimens in none of 
them was there aneurysmal dilatation, 
large surface erosions or clots. (Fig. 5.) 
One five and one-half-months’ specimen 
showed no gross evidence of degenerative 
changes; the wall was quite soft and pliable 
and could not be distinguished from the 
adjacent normal host aorta. 

Evaluation of the effect of strain on the 
abdominal grafts was considered to be im- 
portant. Tests on two dogs (at four and 
seven months) showed no difficulty in 
bringing them to exercise levels which 
are considered to be maximum for normal 
animals. No vascular accidents ensued; this 
is particularly interesting since the grafts in 
both of them were heavily calcified. 

For the first two weeks after transplanta- 


4C 4D 


Fic. 4. Observations on Dog, 212-47. A, catheter in abdominal aorta (introduced through femoral artery at nine 
months). Note calcification in wall of graft; B, aortogram showing adequate channel through graft (indicated 
between the arrows); c, roentgenogram of autopsy specimen showing intense calcification in wall of graft; pb, 
autopsy specimen opened. The graft wall is very rigid because of its calcium content. 
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tion into the abdominal aorta the micro- 
scopic appearance of the media of the 
formalin-fixed grafts remained essentially 
unaltered. (Fig. 6.) Most of the original 
intima of the graft had disappeared by this 
time and where it persisted it was repre- 
sented by a thin lamella of an amphophilic 
gel-like material containing occasional pyk- 
notic nuclei of the original subendothelial 
fibrocytes, clusters of small clear vacuoles 
and occasional mononuclear wandering 
cells. Within two weeks the original ad- 
ventitia and the attached tabs of adipose 
tissue were undergoing dissolution and 
were being penetrated by granulation tis- 
sue and wandering cells derived from the 
host. The entire graft at this time was 
surrounded by a zone of inflammatory re- 
action, the outstanding characteristic of 
which was proliferation of new fibrous 
connective tissue. Failure of the formalin- 
fixed tissue to elicit a harmful or destruc- 


Fic. 5. Photographs of the better aortic channels 
produced by formalinized grafts: The intimas are 
smooth and there are no thrombi; there is good 
healing at suture lines. a, graft had been in place 
two and a half months; B, graft had been in place 
five and a half months. 


Fic. 6. Photomicrographs showing appearance of media of formalin-fixed 
grafts fourteen days (a) and thirty days (s) after transplantation into abdom- 
inal aorta (Verhoeff’s elastic method). In (a) the elastic fibers and the smooth 
muscle cells appear relatively unaltered. In (B) the elastic fibers are slightly 
thickened but intact and the cellular components of the media have been 
converted into an homogeneous acidophilic gel. * 140. 


tive reaction on the part of the living tissue 
of the host was one of the most striking 
and surprising findings. 

With the passage of time the graft ac- 
quired from its host a new intima and a 
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new adventitia. Even at two weeks the 
wedge-shaped irregularity at the suture 
line had been filled in by a pad of fibro- 
blasts derived from the adjacent., living 
intima. (Fig. 7.) With the passage of 
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Fic. 


everted suture line 


of anastomosis of host aorta (right) to graft (left) 
after five months (Verhoeff’s elastic method). The 
wedge-shaped irregularity in the lumen at the site 
of the anastomosis has been filled by proliferation of 
intima from the host. X 42. 


Peirce et al——Aortic Grafts 


Fic. 8. Photomicrographs (X 115) of formalin-fixed aortic graft after nine 


time and then became stabilized between 
five and six months. (Fig. 8.) 

The cellular elements of the denatured 
media gradually disappeared (Fig. 6) and 
within two months the spaces between 
elastic fibers were occupied by a homoge- 
neous acidophilic material containing a 
finely dispersed precipitate of calcium salts. 
This precipitation of calctum occured first 
and with greatest density immediately ad- 
jacent to the elastic fibers. The elastic fibers 
themselves became thicker with the pas- 
sage of time and after three months showed 


months. Section (A) stained by hematoxylin and eosin and section (B) by the 
Verhoeff method were cut from the same block. In (a) it may be seen that the 
original graft is extensively calcified. The coarser granules have the appear- 
ance of nuclei but are actually calcified elastic fibers. In (B) the swollen but 
for the most part still intact elastic fibers of the original graft are conspicuous. 
The graft has become lined with a thick and compact new intima and sur- 
rounded by a dense sheath of new fibrous connective tissue. 


months a pannus of fibroblasts covered 
by endothelium grew in from each end to 
line the graft. There was no evidence, how- 
ever, that either smooth muscle cells or 
elastic fibers were formed in the intima 
which became progressively thicker for a 


some tendency toward fragmentation. That 
the deterioration of the formalin-denatured 
elastic tissue occurs very slowly is indicated 
by the persistence even after nine months 
of the original media at approximately two- 
thirds of its original thickness. Its loss in 
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Fic. 9. Photographs showing excellent healing of formalinized aortic segments to ventricular walls through which 
they were inserted to form extracardiac shunts. a, shunt around mitral valve after five days; L. A., left auricle; 
S., shunt, L. V., left ventricle. Note the excellent union of the shunt system to the left ventricular wall. s, shunt 
from right ventricle to pulmonary artery after three and a half months; R. V., right ventricle; S., formalinized por- 
tion of shunt. Note the patency of the shunt and the firm union between the shunt and right ventricular wall. 


thickness is apparently due in part to 
peripheral absorption by the living tissues 


of the new intima and the new adventitia 
and in part to a condensation of the inter- 
lamellar remains of the smooth muscle. 
The most striking and functionally im- 
portant adaptations made by the host to 
the formalin-fixed graft were: (1) laying 
down of an exceedingly dense and thick 
adventitia and (2) formation of a new 
intima of living cells. For many months 
after transplantation of the graft there was 
evidence of a low grade exudative inflam- 
matory reaction at the junction of the 
dead and the living tissue. This reaction 
became progressively less pronounced as 
the months elapsed and after five months 
the junction between the heavy collagen 
fibers laid down by the host and the for- 
malinized collagen and elastic fibers of the 
graft could not be recognized with cer- 
tainty. It appeared that endothelialization 
of the graft was perhaps less important to 
its success than was the adventitial pro- 
liferation. A graft may continue to con- 
duct blood and to remain free of thrombus 
formation even though its inner surface is 
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not lined by living cells. To remain intact 
at the suture lines and to resist dilatation 
it is essential that a new and competent 
adventitia be laid down, and this was 
accomplished. 

In the sixty instances in which formal- 
inized aortic segments were used in the 
production of extracardiac shunts the for- 
malinized tissue presented but few diffi- 
culties in manipulation. In all cases the 
preserved segment was inserted through 
the ventricular wall, to which it was joined. 
Without exception the cardiac musculature 
united rapidly and firmly to the formal- 
inized vessel. (Fig. 9.) In no case did the 
formalinized segment thrombose, rupture 
or show gross calcification in its wall. It is 
important to emphasize that in twenty- 
two of the animals all of the circulating 
blood had been passing through the shunt 
for periods varying from one day to four 
months. The usual period of observation 
was only one or two weeks. 


COMMENT 


Several reports of arterial grafts with 
formalin-fixed tissue have been presented 
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in the older literature.?*°® The largest 
series, consisting of five abdominal aortic 
grafts, is that of Levin and Larkin.* Two 
dogs died within two days of “paralysis,” 
the grafts being well preserved. Two died 
at about ten days with competent vascular 
channels, but the grafts showed considera- 
ble loss of nuclear staining and a marked 
fibrotic reaction about them. The fifth dog 
was sacrificed at ten weeks and an occlud- 
ing thrombus was found. In this instance 
the graft showed zones of calcified material, 
resorption and almost complete sequestra- 
tion. These authors believed that new con- 
nective tissue would not grow on the old 
framework. The end result of a formalin- 
fixed carotid graft was reported by Guthrie’ 
in 1919. This graft, eleven years after initial 
implantation, persisted as a hollow, greatly 
fibrosed piece of tissue. 

In general, the methods of fixation used 
by the older writers consisted of the fol- 
lowing: The tissue was immersed for a 
period of time in 4 per cent formalin, which 
is an acid solution. It was then treated 
with ammonia for neutralization, and run 
up to absolute alcohol and treated with 
paraflin before implantation. In most in- 
stances the tissue implanted must have 
been quite irritating, and it is not surpris- 
ing that actual sequestration was some- 
times observed. We have endeavored to 
preserve vessels in such a way that irrita- 
tion to a host animal is minimized. We 
hoped to accomplish this by using neutral 
formalin for the fixative and then washing 
the aortic'segment before implantation by 
placing it in a buffered salt solution of a 
pH near neutral. While fixation of the 
aorta in 4 per cent neutral formalin ob- 
viously kills the tissue, it apparently does 
not interfere with development of a new 
intima and adventitia from the host. 

Despite the occurrence of degenerative 
changes in a high percentage of the trans- 
plants to the abdominal aorta the fact re- 
mains that all served as adequate vascular 
channels for the periods of time during 
which the experiments were conducted. In 
the specimens from the two dogs brought 
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to maximum exercise tolerance at four and 
seven months, respectively, there was no 
aneurysmal dilatation and there were no 
gross or microscopic changes which had not 
been observed in the unexercised animals. 
Diffuse medial calcification was observed 
in four of the five older grafts and although 
there is no evidence that this mineraliza- 
tion impaired their functional usefulness 
it is possible that longer periods of post- 
transplantation observation would have 
disclosed instances of thrombosis or aneu- 
rysmal formation. 

It is not the intention of this communi- 
cation to leave the impression that graft- 
ing with formalin-fixed vessels is a method 
which can readily be applied to human 
cases. The purpose of the paper is merely 
to report our observations in this field ot 
vascular experimentation. At the present 
time additional studies with other methods 
of vessel preservation are being carried out, 
with the objective of finding the one which 
would be most suitable for use in humans. 

It is intriguing to think of the possi- 
bility of having a supply of arterial seg- 
ments which could be used for grafting 
in humans—provided that the method of 
preservation is simple. It is possible that 
formalin-fixed vessels can be used in this 
manner with safety to bridge defects in 
large arteries such as the aorta. While our 
results of animal grafting with formalinized 
segments have not been as satisfactory as 
those in which viable grafts were used, 
many of our experiments have been so en- 
couraging that further experimental work 
along this line is certainly justified. * 


* After submitting the present manuscript for pub- 
lication, twenty-seven additional formalin grafts have 
been inserted into recipient dogs, the grafts having been 
fixed in solutions of different pH values of 5.0, 6.0, 
7.0, 7.2, 7.8 and 8.0. Grafts which had been kept in 
formalin at 7.8 and 8.0 were soft and almost useless; 
when implanted into the aortas of recipient dogs, death 
occurred in most instances from disruption of the grafts. 
In contrast, grafts which had been preserved in other 
formalin media with pH ranges from 5.0 to 7.2 were 
reasonably tough and they did not disrupt when im- 
planted into recipient animals; furthermore, on pre- 
liminary observations they seem to have accumulated 
less calcium in their walls (up to seven months’ period 
of observation) than did the grafts preserved in neutral 
formalin which are described in the present publication. 
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SUMMARY 


Arterial segments preserved in 4 per cent 
neutral formalin were used in ten dogs for 
abdominal aortic grafts. Vascular channels 
of satisfactory size resulted in all experi- 
ments. There was one instance of suture 
disruption (secondary to infection). Dogs 
have been kept as long as nine months 
after implantation of such aortic grafts. 
The grafts showed no tendency to dilate 
even under the stress of forced vigorous 
exercise. The most disturbing changes that 
have been observed in these grafts were 
degeneration of the media (fragmentation 
of elastica and calcification). The formal- 
inized segment appears to act as a frame- 
work, along which a new intima and 
adventitia is laid down by the host. 

The same type of preserved aortic seg- 
ments have been used to enter and join 
with the ventricle in sixty instances in the 
production of extracardiac shunts in dogs; 
forty-five of these survived operation and 
were observed for short periods of time. 
There was no instance of thrombus origi- 
nating in the formalinized segment, nor 
was there any rupture or calcification in 
this series. In animals observed for suffi- 
ciently long periods of time firm union 
could always be demonstrated between the 
formalinized vessel and the ventricular wall. 

From these preliminary experiments it Is 
believed that it might be possible to keep 


323 


formalinized human aortic segments and 
use them in human subjects if circum- 
stances demand the immediate bridging of 
an aortic gap and no other graft more suit- 
able (such as a fresh one) is available. 
While no final evaluation of this method 
of grafting can be made at the present 
time, the experimental observations to date 
justify additional studies to determine the 
ultimate fate of such grafts. It is a fact 
that when employed as grafts formalinized 
vessels do not stand up as well as fresh ones. 
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EVOLUTION OF MEDULLARY FIXATION OF FRACTURES 
BY THE LONGITUDINAL PIN* 


Lestize V. RusH, M.D. AND H. Lowry Rush, M.D. 


Meridian, Mississippi 


N 1942 the lay press (Time magazine) 
first aroused American interest in the 
principle of fixation of fractures by the 

longitudinal pin by presenting it in a 
news story as a medical mystery. In 
x-raying an old femoral fracture of an 
American soldier who had returned from 
Germany to England General Hospital, 
the American doctors, according to the 
story, were surprised to find the soldier 
carrying lengthwise in the medullary canal 
of his femur a long nail or bar. The soldier’s 
story was that his femur had been frac- 
tured and that after it was mended in this 
manner he wore no cast and was imme- 
diately ambulatory. 

Although the principle had been advo- 


cated in American literature several years 


previously'? and exhibited before the 
Southern Medical Association in 1937, It 
appears that the popularization of the 
method has received its greatest impetus 
in Central Europe and the Scandinavian 
countries since 1940. In France interest 
was aroused in the method by persons 
returning home from Germany carrying 
the pins in their bones. A great many 
operations of this type were done in the 
closing years of the war and upon dis- 
placed persons after the war. 

A fairly large literature on the subject 
has developed mostly in foreign journals 
and several types of nails, pins or bars 
have been suggested for this purpose. It 
appears that more than a thousand pa- 
tients have been treated successfully by 
this method and those men _ reporting 
them have been universally enthusiastic 
about its future possibilities. 

Our experience with this method covers 
a period of twelve years. Originally we 


believed that the longitudinal pin was 
indicated only in certain selected cases in 
which the orthodox methods were not 
adequate. This was largely due to the fact 
that a satisfactory pin had not been 
developed. In the past year we have been 
able to develop a pin so versatile that we 
have found it applicable to practically all 
of the long bones of the body and we now 
believe that it is indicated in a large 
variety of fractures. 

This work has been motivated by a 
desire to eliminate the need for plaster 
casts in fracture treatment. The aim has 
been to develop a type of internal fixation 
which would splint a broken bone while 
leaving the extremity free for function, 
permitting the patient to be ambulatory. 
The method utilizes the marrow cavity 
of the bone for transfixing the fracture 
by passing a stainless steel pin lengthwise 
within the bone for almost the entire length 
of the shaft. The fracture is exposed and 
reduced visually. Reduction is accom- 
plished and maintained by passing the 
longitudinal pin through a drill hole in the 
extremity of the bone, driving it axially 
down the medullary canal, thence across 
the line of the reduced fracture and well 
into the distal fragment. 


EVOLUTION OF THE LONGITUDINAL PIN 


The first case of which we have knowl- 
edge in which this type of fixation was 
used was in 1936 at which time we were 
forced by necessity to improvise the 
method in order to fix a compound Mon- 
teggia fracture of the elbow adequately 
(Fig. 1.) In this case the proximal third 
of the ulna was badly fragmented and the 
head of the radius was dislocated anter- 


* From the Department of Surgery, Rush Memorial Hospital, Meridian, Miss. 
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Fic. 1. A, original case. Severe Monteggia fracture of the elbow; B, after fixation by longitudinal Steinmann pin 


and stainless steel wires. (Am. J. Surg., 1937.) 


2A 


2B 


Fic. 2. a, subtrochanteric fracture of femur with marked displacement; B, after longitudinal pin fixation (old 
type). (From Rusu, Lestre V. and Rusu, H. Lowry. A technique for longitudinal pin fixation of certain fractures 
of the ulna and of the femur. J. Bone e* Joint Surg., 21: 619-626, 1939.) 


iorly. A Steinmann pin was used in the 
ulna to re-align the olecranon with the 
distal shaft. This left a marked gap of 
about 2 inches between the main frag- 
ments. The continuity of the bone was 
re-established by wrapping the bone frag- 
ments about the pin in the intervening gap, 
fixing them in place with encircling stain- 
less steel wires. This experience was 
recorded in 1937 in The American Journal 
of Surgery. It was pointed out that not 
only did rigid fixation of the ulna result 
but the reduction of the anteriorly dis- 
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located radial head was maintained by the 
procedure. 

Several other cases presented them- 
selves in which patients were treated in 
similar fashion and in all cases, for fear 
that the pin would migrate into the bone, 
the proximal end of the pin was permitted 
to emit through the skin and was wrapped 
with adhesive tape. In 1938 the method 
had been used on the upper portion of the 
shaft of the femur and in 1939 we reported 
additional cases? in which the pin had been 
used in the ulna and_ subtrochanteric 
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Fic. 3. A, three week old fracture neck of humerus 
with malposition. X 16. 


Fic. 3. B, after temporary fixation by longitudinal 
pin (old type). The head of the pin emitted through 
the skin and was removed in three weeks. 


fracture of the femur. (Fig. 2.) At this 
time we described a new pin which was 
made of round rod, pointed as the Stein- 


Fic. 4. Diagrammatic drawing showing how sled 
runner point aids in directing the pin down the, 
medullary canal of a long bone. 


mann pin, but with a collar at the proximal 
extremity to prevent its migration into 
the bone. This pin was introduced by 
means of a drill. During 1938 and 1939 
several fractures of the,upper third of the 
humerus were treated by this method, 
always permitting the pin to emit through 
the soft tissues. (Fig. 3.) Almost simul- 
taneously Kirschner wires were used longi- 
tudinally in the clavicle. 

Further experiences established the fact 
that the pin could best be directed by a 
mallet rather than a drill and that the 
point of the Steinmann pin did not lend 
itself well to introduction into the medul- 
lary cavity. It was also believed that the 
head of the pin should be buried beneath 
the soft tissues but should be so con- 
structed that it could not migrate into 
the bone. It was further thought desirable 
that the pin be so constructed that it could 
be introduced into or withdrawn from 
the bone without the need for special 
instruments. It was difficult to direct the 
diamond-pointed pin into the medullary 
canal because of its tendency to penetrate 
the opposite cortex and enter the soft 
tissues rather than traverse the medullary 
canal. Several years had to pass before 
such a pin was developed. 

Finally, in an effort to overcome these 
deficiencies we designed and recently 
described* a set of pins made of round, 
stainless steel rods. These pins are all 
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straight and of identical construction 
varying only in diameter and length. The 
point is shaped like a sled runner and 
assures its accurate direction down the 
medullary canal. (Fig. 4.) The shaft of the 
pin can be curved as the need indicates in 
the operating room by the use of a bending 
iron. There is a hooked, rounded head 
to prevent migration which permits the 
pin to be driven into the bone with the 
mallet from either the extremity or lateral 
surface of the bone. When the pin is driven 
into the bone for a sufficient depth, only 
a small, rounded knob extrudes which is 
not irritating to the soft tissues even in 
superficial locations. It permits removal 
simply by inserting the tip of a screw 
driver beneath the hooked head and 
tapping the pin out. 

Kuntscher of Kiel, Germany,‘ in 1940 
devised a nail and armamentarium for this 
purpose and great impetus was given the 
method by the availability of these nails 
to the profession. The nail devised by 
Kuntscher is U-shaped in cross section. 
The point is beveled on one side to facili- 
tate the introduction of the nail into the 
medullary canal. At the proximal end of 
the shaft, however, there is no head or 
collar to prevent migration of the nail into 
the bone. It has the disadvantage of re- 
quiring special instruments for its intro- 
duction and extraction from the bone. The 
U construction precludes shaping in the 
operating room, making it necessary for the 
surgeon to have a variety of pins not only 
of various lengths but of various curves, 
depending on the bone to be operated 
upon. 

Street, Hansen and Brewer’ in 1946 de- 
scribed straight, diamond-shaped bars for 
use in the femur and humerus. Recently 
Westerborn® of Sweden described a nail 
similar to the Kuntscher nail which is 
flanged at the proximal extremity. 

All of these nails project into the soft 
tissues at the extremity of the bone to pro- 
vide for removal. They all require special 
apparatus for the introduction and extrac- 
tion. Furthermore, they are designed to be 
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driven tightly into the medullary canal, 
being designed to traverse completely the 
width of the canal. We have found that 
sufficient rigidity can be secured without 
jamming the marrow cavity and believe 
that in addition the longitudinal muscles 
should be allowed free play to compress the 
fractured bone ends. 


INDICATIONS 


Now in the upper extremity it is possible 
to fix the clavicle, the entire humeral 
shaft, entire shaft of the radius and ulna 
and the metacarpals (Fig. 5.) In the lower 
extremity the upper two-thirds of the 
femur are very amenable to this method 
and probably provide its greatest indica- 
tion. In the lower third of the femur the 
medullary canal is wide; the satisfactory 
technic for pinning this region has not yet 
been devised. However, in one case we 
were able to secure satisfactory fixation by 
passing a curved pin upward into the shaft 
from a point of entrance at the internal 
epicondyle. Double pins, one from each 
condyle, might be the answer. 

The medullary canal of the tibia is nar- 
row in its middle half and very secure fixa- 
tion can be accomplished in this region. 
The canal widens toward the knee and 
ankle making fixation in the proximal and 
distal portions of the tibial shaft less 
secure. In one instance we secured reasona- 
bly good fixation in the lower third of the 
tibia by passing a curved pin upward from 
a point of entrance at the internal malleolus. 

Complex fractures of the ankle offer a 
beautiful field for this procedure. (Fig. 6.) 
Very splendid results have been secured in 
three cases by passing the pin upward in 
the fibula from the point of entrance at the 
tip of the external malleolus using short 
pins in the internal melleolus. 

There have been a great many com- 
pound fractures in this group which have 
been treated in this manner. There have 
been no infections and the pin was well 
tolerated in these cases. It has proven a 
considerable adjunct and is now used al- 
most routinely. 


328 


The primary indication is in transverse 
fractures when no additional. fixation is 
necessary. It alone has been found ade- 


Fic. 5. Comparative sketch showing usefulness of 
pin in preventing non-union. Dotted areas indicate 
regions in which non-union is frequent. Black areas 
show regions in which pin is indicated. 


quate in certain spiral, oblique and com- 
minuted fractures. (Fig. 7.) When there is 
much tendency to lateral displacement of 
fragments, the use of encircling stainless 
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Fic. 6. a, complex ankle fracture with severe soft 
part damage; B, anteroposterior view six weeks after 
pinning. Ankle immobilized two weeks; excellent 
function and full weight-bearing six weeks. 


steel wires or transverse bolts have been 
found an advantage. The use of screws is 
contraindicated in most instances as they 
are not compatible with the physiology of 
the principle. 

In multiple fractures it has been found 
that the bone can be rigidly re-aligned by 
threading the fragments upon the pin-like 
beads upon a string. In severely com- 
minuted fractures when the major frag- 
ments have been re-aligned upon the pin 
the minor fragments can often be wrapped 
about the pin with encircling stainless 
steel wires to restore the continuity of the 
bone. 

Practicability. The method entails es- 
sential open reduction. We have used the 
blind method under fluoroscopic or x-ray 
control on the humerus and femur and tibia 
but do not recommend it as a general pro- 
cedure. Like other forms of open fixation, 
a reasonable familiarity with the method ts 
essential to its facile application. After 
this acquaintance has been established, the 
longitudinal pin will be found much 
simpler and quicker of application than 
bone plates. Subperiosteal dissection is 
unnecessary but a small incision is needed 
to permit freeing and aligning the bone 
ends. Soft tissue trauma is minimized and 
the bone ends are not insulted. The passage 
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types of fractures. 


of the pin concomitant with the reduction 
often simplifies the procedure. 

Unlike plate fixation, distraction of the 
bone ends does not occur. The longitudinal 
muscle pull in other types of treatment is a 
major factor to reckon with. In longitudinal 
pin fixation it becomes the surgeon’s ally. 
We have found it unnecessary to jam the 
pin in the canal and, consequently, there is 
no occasion for the cortex to split. The bone 
is free to glide upon the pin. Even though 
absorption of the bone ends occurs, and it 
does normally occur in the process of 
healing, constant snug approximation is 
maintained by this muscle pull. 

Operative time is reduced by the sim- 
plicity of the technic. Furthermore, at the 
completion of the operation the patient 
does not have to submit to a prolongation 
of the anesthetic for the application of a 
large plaster cast. 
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Fic. 7. Diagrammatic drawing showing methods of using the pin in various 


Safety. In this series of cases which is 
consecutive there were no infections and 
no deaths. Although a large number of the 
operations were done prior to the advent of 
sulfa drugs and penicillin and many of the 
extremities were badly compounded with 
extensive soft tissue damage, the sim- 
plicity of the technic and the opportunity 
for early ambulation made it applicable for 
aged individuals and bad risks. We have 
seen no harmful effects from the pin when 
proper metal was used. These patients 
have been x-rayed frequently and observed 
closely. There has been no evidence of 
bone absorption nor crippling of the blood 
supply of the bone. Neither has there 
been evidence of anemia or embolism. The 
oldest patient upon whom it has been used 
was a seventy-nine year old woman with 
a fracture of the femoral shaft. 


Fic. 8. a, comminuted fracture lower third of humerus; B, anteroposterior view showing the 
extensive callus three weeks after introduction of pin. 


CONTRIBUTIONS TO RECOVERY 


In fractures of the clavicle this method 
has been used in only seven cases because 
we have believed that open reduction was 
rarely indicated in clavicle fractures. In all 
clavicle cases the fixation has been secure 
and full range of motion of the shoulder has 
been comfortably possible within a few 
days after surgery. This marvelous com- 
fort and the extremely short period of 
disability that has been observed suggests 
that the method might be used much 
oftener in the future. 

In the humerus and forearm, function 


can be begun immediately. (Fig. 8.) 
Torque is not a consideration here. In the 
forearm a splint or cast might rarely be 
considered necessary to prevent dorsal 
bowing but in the humerus no external 
splinting is necessary and joint stiffness and 
muscle atrophy are not permitted to occur. 
In Colles’ fracture, fixation is absolute and 
motion is immediately resumed. 

In the metacarpals our experience has 
been limited to two cases. Splints were not 
used and function was begun immediately. 
Stiffness of the fingers was avoided and no 
dorsal bowing occurred. Union was rapid. 
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Fic. g. A, comminuted fracture of shaft of femur before reduction; B, anteroposterior view six weeks after fixation 
by longitudinal pin and circular wires: no cast. Patient ambulatory on crutches in ten days; full weight-bearing in 
six weeks. 


In the upper two-thirds of the femoral 
shaft, fixation is excellent aided by the 
pull of the adductor muscles. (Fig. 9.) No 
form of immobilization is necessary except 
in fractures at the trochanters in elderly 
individuals. It has been found that the 
trochanteric region in these elderly pa- 
tients is brittle and the pin does not hold 
securely in the proximal fragment but does 
hold securely in young adults. 

External rotation of the lower fragment 
of the femur has been given considerable 
thought. Rotation occurs only in those 
patients who remain recumbent for a long 
period of time and is caused by the weight 
of the foot turning the lower fragment out- 
ward. External rotation is limited but not 
completely prevented by the penetration of 
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the sled runner point into the cancellous 
bone at the lower end of the femur and by 
the point’s being forced against the wall of 
the bone by muscle pull. Moderate external 
rotation occurred in one instance in a pa- 
tient who was mentally below par and re- 
mained in bed for two months after being 
ambulatory in the hospital. Keeping the 
knee flexed for the first two weeks while 
recumbent has been the only measure in- 
stituted to prevent rotation and twenty- 
two patients were so treated; in no other 
instance did this deformity occur. 

The medullary canal of the femur is 
larger than the pin and some lateral mo- 
bility of the fragments can be felt for the 
first few days after the operation. This sen- 
sation disappears by the twelfth day. Mo- 
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Fic. 10. A, anteroposterior view showing comminuted 
fracture mid-third of tibia; s, lateral view showing 
good union three months after pinning. Walking 
cast was used for six weeks. 


tion is permitted as soon as the soreness will 
permit; the femur cases were routinely am- 
bulatory on crutches within ten days 
and partial weight-bearing was permitted 
within two weeks. 

In those cases in which the pin emitted 
for some distance above the great tro- 
chanters into the soft tissues, some irrita- 
tion occurred but with the new type pin 
driven flush with the bone, this disagree- 
able feature has been eliminated. 

It is difficult to control external rotation 
in the tibia by the pin alone and for this 
reason in fractures of the shaft a walking 
cast is routinely applied when the sutures 
are removed. It is well to curve the pin 
slightly about 2 inches proximal to the 
point with the convexity backward when 
using it in the tibia to prevent forward 
angulation and to limit torque. (Fig. 10.) 
While in the process of healing, the tibia 
does not throw out callus as prolifically as 


does the humerus and femur. It has been 
definitely observed that healing is expe- 
dited by this procedure. In the ankle, 
fixation is usually secure and plaster casts 
appear unnecessary unless there is diastasis 
of the tibia and fibula. In three cases in 
which patients were operated upon full 
weight-bearing was possible within six 
weeks. 

Plaster casts are not employed routinely 
in most operations upon the extremities. 
To control swelling a compression bandage 
of elastoplast is applied from the fingers or 
toes well up above the region operated 
upon. External plaster splints are fre- 
quently molded upon the surface of the 
elastoplast to immobilize the soft tissues 
until the period of reaction has subsided 
and healing of the soft tissues is well under 
way. 

In reviewing our experiences we are im- 
pressed by the fact that this method has 
advanced considerably but it is still in its 
developmental stage. In properly selected 
cases it has contributed splendidly to 
the comfort and rapid recovery of the 
patient and we believe it possesses great 
potentialities. * 

*Since this article was written it has come to our 
attention that Lambotte of Belgium in 1907 used an 
axial wire for fixation of a clavicle fracture and that in 
1919 Hey Groves of England used an axial pipe for 
fixation of a subtrochanteric fracture of the femur. 
The series of cases in which this method has been used 
is now greatly in excess of 100. Double pins have been 
used successfully for the fixation of fractures of the 
lower third of the femur, the lower end of the humerus 
and. both the proximal and distal extremities of the 
tibia. 

The oldest patient upon whom this method has been 
used is an eighty-seven year old woman with a Colles’ 
fracture. 

One infection occurred in an old, previously in- 
fected compound fracture of the radius with non-union. 
This infection was controlled satisfactorily by chemo- 
therapy. It was not necessary to remove the pin which 


proved to be a considerable adjunct in the treatment 
of the infection. 

These pins are now made of Type 316 stainless steel; 
in no case in which this particular alloy has been used 
has evidence of corrosion yet been observed. Because 
this metal is soft, it was necessary in certain early cases 
to use Martensitic alloys in order to secure sufficient 
temper. In three instances corrosion of the metal did 
occur with some bone irritation which cleared up upon 
removal of the pin. 

We wish to express appreciation to the Research 
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the comparison of 2 per cent procaine, 1.5 per cent metycaine and 0.15 per 
cent pontocaine, etc.” The per cent of pontocaine should not have been 


6.15 as printed. 
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TREATMENT OF INGUINAL HERNIA 


J. Murray BEARDSLEY, M.D. 
Providence, Rhode Island 


EVERAL factors may be responsible 
for the recurrence of an inguinal 
hernia, and of these the selection of 

operation is less important than the careful 
execution of the individual steps of a 
chosen procedure. 

It is unfortunate that we tend to ap- 
proach this problem with the idea of apply- 
ing a method, since the weakness which 
exists in a large percentage of cases Is 
extremely variable and the extent of this 
weakness cannot be definitely determined 
until after exposure of the inguinal canal. 
This attitude is, therefore, comparable to 
undertaking the repair of a leaky roof 
without being certain of the extent of the 
damage, its exact location and with little 
knowledge of the available materials for 
restoring the structural defect. 

Evidence of lack of judgment in select- 
ing a method is the fact that many still 
persist in employing the Bassini type of 
operation for routine repair of indirect 
hernia even though there is no weakness 
of the floor. The reason it has had even fair 
success is that in removing the sac one of 
the fundamentals of treatment has been 
adhered to. 

If fundamental principles are disre- 
garded, trouble is invited at the outset. 
Suturing under tension especially is to be 
avoided since it creates a bridge which is 
essentially weak and the tissue trauma, 
with which it is associated, weakens 
other supporting structures. Strangula- 
tion of tissue by constricting sutures, undue 
trauma and careless hemostasis contribute 
to a poor result. 

In our opinion the choice of suture 
material is a secondary consideration al- 
though the trend is definitely toward the 
non-absorbable type. We have employed 
cotton over a period of years and have 
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had no complications or other reasons to 
regret its use. If there is undue stress from 
straining, vomiting or coughing during the 
early phase of healing, tissue separation 
may occur. It is realized that tissues can 
give way before suture material, but dur- 
ing these first few days the margin of 
safety is greater with non-absorbable 
sutures. 


OPERATIVE REPAIR OF HERNIA 
IN GENERAL 


Our approach to this subject should be 
with an open mind since it is frequently 
not possible to be certain of the exact 
diagnosis until after the inguinal canal has 
been explored. It is not uncommon to find 
a combination of weaknesses in spite of the 
fact that the hernia which is demonstrated 
at operation may fall into one or the other 
of the broad classifications of direct or 
indirect hernia. It is usual with a large 
indirect hernia to find a greatly enlarged 
internal ring and weakness of the floor 
although the sac takes its origin above the 
deep epigastric vessels. 

In children and in young adults in whom, 
as a rule, a firm floor exists, special care to 
dissect the sac high is all that is required, 
with the exception that the internal ring 
should be satisfactorily closed to discour- 
age recurrence at this point of origin. 

The status of the floor of the inguinal 
canal can best be evaluated by inserting a 
finger into the peritoneal cavity through 
the open sac. If there is obvious redun- 
dancy of the peritoneum and transversalis 
fascia, further attention should be given to 
this area. 

The use of transplanted tissues are rarely 
necessary or desirable in effecting a repair 
and such unorthodox materials as skin, 
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wire mesh, etc., have little to recommend 
them. 

If there is an absence of satisfactory 
tissues, strips of fascia lata are the best 
substitute for normal fascial layers. Split- 
ting strips of the external oblique aponeu- 
rosis to anchor the internal oblique muscle 
to Poupart’s ligament is a method which, 
fortunately, is declining in popularity. In 
addition to being extremely traumatic it 
diminishes the usefulness of a fascial layer 
that is of real value in strengthening the 
floor when repairing a direct hernial defect. 
As a method in indirect hernia one would 
have some difficulty in advancing a single 
logical excuse for its employment. 

Steps in Operative Procedure. Any in- 
cision which gives adequate exposure to the 
inguinal canal may be employed. Short 
and transverse incisions are, as a rule, 
unsatisfactory except in young subjects 
in whom only resection of the sac is 
contemplated. 

The aponeurosis of the external oblique 
should not be incised until after the 
fascia has been cleaned of all fat and the 
external ring clearly identified after which 
it is made lateral to its mid-point. This 
allows the medial leaf to be brought to 
Poupart’s ligament without tension in 
case it becomes necessary to carry out this 
maneuver. The medial and lateral leaves 
are elevated to expose the “conjoined 
tendon” on the one hand, and the shelving 
edge of Poupart’s ligament down to the 
pubic spine on the other. 

In determining the existing defect the 
cord is gently mobilized and all connective 
tissue attachments are divided. Incision is 
made in the cremasteric fascia, and the 
structures of the cord are dissected to 
determine the presence or absence of a 
hernial sac. If none is found associated with 
the cord, the probable diagnosis of direct 
inguinal hernia can be made. In the 
majority of instances it is visible, protrud- 
ing through a defect or a thinned-out 
transversalis fascia. 

If an indirect sac is found, it is dissected 
from the surrounding structures and freed 


September, 1949 


335 


high up to the internal ring. The presence 
of an indirect sac does not rule out weak- 
ness of the floor especially in older subjects. 
A finger is inserted into the peritoneal 
cavity through the sac and the floor of the 
inguinal canal is palpated. If definite 
redundancy exists, the subsequent pro- 
cedures will vary with this finding. If no 
weakness is demonstrated, the remaining 
steps consist of high ligation and removal 
of the sac, after which the internal ring is 
closed with interrupted No. 30 cotton 
sutures to a point which allows an adequate 
opening for the exit of the cord. In closing 
the transversalis fascia at this point the 
final stitch includes the cremasteric fascia, 
being careful to avoid injury to the vessels 
and vas. Closure of the inferior angle of the 
internal ring is thus effected. Medial and 
lateral sutures through these same struc- 
tures complete the closure of the opening. 
(Figs. 1 and 2.) 

The external oblique aponeurosis is now 
closed with interrupted No. 30 cotton 
without transplanting the cord. If there is 
some question about the status of the floor, 
there is no real objection to suturing the 
medial leaf of the aponeurosis to the 
shelving edge of Poupart’s and imbricating 
the lateral edge. However, this is usually 
unnecessary. 

If obvious redundancy of the floor is 
noted, the transversalis fascia should be 
incised from the dilated ring down to the 
pubic region. (Fig. 3.) Invariably a large 
“direct sac” is encountered which is 
readily mobilized from surrounding struc- 
tures, including the bladder. From this 
point the operative steps coincide with 
those described under “direct inguinal 
hernia.” 

If no sac has been demonstrated at the 
internal ring, the internal oblique muscle 
in the upper part of the incision is retracted 
upward and medially and the peritoneal 
reflection is demonstrated. This is picked 
up with two hemostats and opened. 
(Fig. 4.) A finger is inserted into the peri- 
toneal cavity and the floor of the inguinal 
canal tensed upward. An incision is made 
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through the transversalis fascia and carried 
from the internal ring to the pubis, giving 
wide exposure to the direct sac. (Fig. 5.) 
The deep epigastric vessels are exposed and 
are elevated gently and held upward with 
a small piece of rubber tissue. A Kelly 
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will be found lying on the medial and in- 
ferior portion of the sac and actually forms 
a part of the hernia itself. The bladder is 
readily separated from the sac and only 
by so doing can this first important step, 
the removal of all redundant peritoneum, 


Fic. 1. Closure of the internal ring by suturing the transversalis to the cremasteric fascia. Sutures 
are placed at the inferior, medial and lateral aspects of the ring. 

Fic. 2. The closure of the internal ring has been completed. 

Fic. 3. In addition to an indirect sac, redundancy of the transversalis fascia indicates weakness 


of the floor which must be investigated. 


Fic. 4. The peritoneum is picked up above the deep epigastric vessels. 


clamp is passed beneath the vessels and 
the open peritoneum drawn down beneath 
them. (Fig. 6.) The direct sac now bulges 
high into the wound and‘the transversalis 
fascia is freed away by sharp and blunt 
dissection. If proper mobilization is carried 
out (Fig. 7), the bladder in every instance 


be satisfactorily accomplished. A few small 
blood vessels are usually encountered which 
should be carefully tied off. The peritoneum 
is now incised from the original opening 
down to the bladder reflection, the excess 
excised and the remainder closed with a 
running suture of No. 00 chromic catgut. 
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A considerable amount of redundant instances the fascia can be overlapped to 
transversalis fascia remains which should form a double layer. (Fig. 8.) 
be approximated snuggly with interrupted Comment. The not infrequent practice 
No. 30 cotton from its inferior angle up to of omitting resection of the sac in direct 


Fic. 5. With the finger in the peritoneal cavity, an incision is made through the transversalis 
fascia from the region of the deep epigastric vessels to the pubis. Note redundant sac and the 
attachment of the bladder to its inferior and medial surfaces. 

Fic. 6. The opening in the peritoneum is drawn down beneath the deep epigastric vessels. 

Fic. 7. After complete mobilization of the sac has been accomplished, it is widely opened to allow 
for excision of the excess. 

Fic. 8. The transversalis has been snuggly closed. Note closure of the internal ring. 


the internal ring where the final suture inguinal hernia is to be condemned. Unless 
should include the cremasteric fascia. some step similar to that which has been 
Closure of the ring is accomplished in the described is carried out, it is impossible to 
same manner as in indirect hernia. Insome demonstrate the extent of the existing 
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hernia. Plication of the transversalis fascia 
without resecting the sac is a poor make- 
shift for a more adequate procedure and 
invites recurrence. The weakness has been 
covered but not repaired. 

Opening the peritoneum above the deep 
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fascia, or both. It goes without saying that 
the careful execution of these two steps 
are of prime importance. It has been our 
policy also to seal the opening with inter- 
rupted sutures through the cremasteric and 
transversalis fascia, thus eliminating the 


Fic. 9. The “conjoined tendon” is sutured to the shelving edge of Poupart’s ligament. 
Fic. 10. The external oblique aponeurosis is sutured to Poupart’s ligament above the preceding suture 


line. 


epigastric vessels and developing the sac 
after making a long incision in the trans- 
versalis fascia have proved useful in our 
hands. This has been especially true in 
obese subjects in whom a heavy layer of 
propertioneal fat exists. In these cases 
especially the definition between this layer 
and the bladder is frequently indistinct. 
With one finger in the peritoneal cavity 
and using gauze dissection, the bladder is 
readily peeled off under direct vision, thus 
avoiding all danger of injury to this struc- 
ture and allowing for rapid and wide 
mobilization of the sac. 

Two common sites for recurrence are at 
the internal ring and the lower part of the 
floor. The latter in many instances repre- 
‘ sents inadequate removal of or an over- 
looked sac in this region, even though an 
indirect sac may have received proper 
attention. 

At the internal ring recurrence may re- 
present incomplete removal of the sac or 
inadequate closure of the transversalis 


potential opening which must remain if this 
step is omitted. Entire dependence upon 
the fashioning of a proper-sized opening is 
thus obviated. We are constantly plagued 
by the knowledge that too small an opening 
will cause constriction of the cord and that 
too large a one will invite recurrence. 

The other supporting layers through 
which the cord makes its exit may in simi- 
lar fashion be sutured to the cremasteric 
fascia. If these steps are carefully carried 
out, recurrence at the internal ring should 
be a rare occurrence. 

Rebuilding the Floor of the Inguinal 
Canal. Many opinions have been ex- 
pressed about the inadvisability of suturing 
the “conjoined tendon” and _ internal 
oblique muscle to the shelving edge of 
Poupart’s ligament. The principles of these 
arguments are sound, especially the refer- 
ence to suture of dissimilar tissues and 
changing the normal course of muscle 
fibers. It is at once obvious that it has no 
place in the repair of an uncomplicated 
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indirect inguinal hernia; but when we are 
undertaking to rebuild and strengthen 
the floor, as is the case in direct hernia, it 
should usually be included. If the space 
between them is wide and the “conjoined 
tendon”’ is muscular throughout most of 
its course, this step probably contributes 
little to the repair. On the other hand, when 
a firm ligamentous structure does exist, 
especially at the lower third and when the 
structures In question can be approximated 
without tension, a strong support to the 
floor is created. It is usually possible to 
place at least three sutures of No. 16 
cotton in this lower angle without distor- 
tion of tissues and without tension, the 
lowermost suture approximating the “con- 
joined tendon” to the periosteum of the 
pubic spine. Additional sutures may be 
used as long as the aforementioned factors 
are kept in mind. 

The medial leaf of the aponeurosis of the 
external oblique is now sutured to Pou- 
part’s ligament with #30 cotton. (Fig. 9.) 
If the previous step has been omitted, 
this structure is brought to the shelving 
edge; if not, to just above the preceding 
suture line. The free edge of the aponeu- 
rosis is then imbricated over this line of 
sutures. (Fig. 10.) At the internal ring this 
structure is split at right angles to surround 
the cord. The superficial fascia and the skin 
are closed with interrupted No. 60 cotton. 
(Fig. 11.) 

Comment. The use of this aponeurotic 
layer is, as a rule, the most useful tissue 
available for reinforcing the floor. As has 
been stated, the initial incision in this 
structure should be made carefully so that 
approximation is snug but without tension. 
This double layer of fascia is more depend- 
able than the more variable “‘conjoined 
tendon” which may be muscular through- 
out most of its course. In those instances in 
which the external oblique aponeurosis is 
attenuated and has little potential support, 
a flap of the anterior rectus sheath may be 
turned down and sutured to the shelving 
edge of Poupart’s ligament as an additional 
reinforcement. 
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If the latter structure has been weakened 
by previous operations, Cooper’s ligament 
should be utilized. Its routine use does not 
seem justified since it involves a technic 
that is more difficult for the average sur- 
geon to execute. 
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Fic. 11. The free edge of the aponeurosis is im- 
bricated over the preceding suture layer and split 
at right angles at the internal ring to surround the 
cord (insert). 


SUMMARY 


The treatment of inguinal hernia is dis- 
cussed with emphasis upon the careful 
execution of each operative step and avoid- 
ing the choice of a method until after the 
nature and extent of the weakness has been 
determined. 

Stress is placed upon the wide resection 
of the peritoneal sac, firm closure of the 
transversalis fascia, including the internal 
ring, and in direct hernia the creation of a 
solid floor with the available normal 
tissues. 

The sealing of the internal ring by suture 
of the cremasteric to the transversalis 
fascia, although only a minor contribution 
to the operation, has not to our knowledge 
been previously suggested. 
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A SURVEY OF BRAIN TUMORS FOR THE GENERAL 
PRACTITIONER OF SURGERY* 


Epwin BOoLprREy, M.D. 


San Francisco, California 


UMORS of the brain have not been 

commonly considered as part of the 

general cancer problem. Few sym- 
posia on cancer include the nervous system 
in the discussion. A tradition has devel- 
oped, clinically, pathologically and in the 
field of oncology itself wherein new growths 
affecting the nervous system are thought of 
as things apart. There is some basis in fact 
for this tradition; on the other hand, inter- 
relationships do exist in all these fields 
which merit attention. This discussion will 
concern itself with the general incidence of 
lesions of the nervous system, the more 
common signs suggesting their presence, 
available modes of establishing the diag- 
nosis, a brief survey of the types of tumor 
affecting the brain, their prognosis and 
something of the trends to improve diag- 
nosis and treatment. 

There is good reason for the general 
practitioner of surgery to anticipate en- 
countering a tumor of the brain. These 
growths constitute something over 2 per 
cent of all cancers and that is the general 
proportionate figure to bear in mind. The 
brain is reported to be among the three 
organs most commonly affected by tumor 
in females up to age sixteen and in males 
up to age thirty-nine. 

Of the surgical specialists the ophthal- 
mologist and otologist most often en- 
counter the primary or secondary effects 
of intracranial neoplasms. These growths 
also may present signs of gastrointestinal 
disease. The thyroid surgeon, the gyneco- 
logist or the urologist may be the first to 
see the patient with tumor of the pituitary 
or third ventricle or the hypothalamus. 
All surgeons must consider the possible 


cerebral metastasis of any cancer but this 
particularly applies to the thoracic surgeon 
and to him who removes many cancers of 
the breast. The list is incomplete that 
forgets the man who fulgurates “‘a little 
mole”; 50 per cent of malignant mel- 
anomas metastasize to the brain. 

The term “‘brain tumor” has come to 
include not only the neoplasms of the 
cerebrum and cerebellum but all of those 
tumors of adjacent cranial or intracranial 
structures which may implicate the brain. 
Certain authors have said that only the 
intrinsic tumors of the brain, the gliomas, 
should be called cancers of the brain. Can- 
cer, however, is defined as a “malignant 
growth of tissue”’ and malignant as “‘tend- 
ing or threatening to produce death.” We 
believe, therefore, that all new growths 
involving the brain, primarily or second- 
arily, are justifiably called cancers in the 
broad sense of the word. They merit con- 
sideration as part of the cancer problem. 

With the gliomas, then, we discuss new 
growths arising from the meninges, the 
cranial nerves and the intracranial glands: 
cysts, tumors of blood vessels, certain tu- 
mors of the skull and metastatic lesions 
from primary growths elsewhere in the 
body. Because of the multitude of func- 
tions of the brain and of the intracranial 
glands, these tumors may elicit a wide 
variety of symptoms. 


CLINICAL MANIFESTATIONS 


Clinically, there are some general basic 
neurologic signs whereby the presence of 
brain tumor may be recognized or sus- 
pected. Fundamentally, a brain tumor 
must be thought of as a single progressive 


* From the Department of Neurological Surgery, University of California Medical School, San Francisco, Calif. 
Read at the Symposium on Cancer at the Clinical Congress of the American College of Surgeons, October, 1948. 
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lesion. It may irritate the brain initiating 
a convulsion, the initial manifestation of 
which will be on the side of the body op- 
posite to the hemisphere involved. It may 
compress the brain or cranial nerves, 
gradually producing a progressive contra- 
lateral focal loss of function. A few tumors, 
by virtue of their anatomic position, may 
block the channels of the cerebrospinal 
fluid early and so increase intracranial 
pressure; usually, however, increased intra- 
cranial pressure is a late manifestation of 
intracranial growth. 

To pursue these clinical manifestations 
in more detail, the unexplained appearance 
of convulsions after the age of twenty-one 
constitutes one of the cardinal signs sug- 
gesting the presence of tumor affecting the 
cerebrum and the clinical study of such a 
patient is incomplete until all reasonable 
available modes of investigation to elimi- 
nate the possibility of tumor have been 
carried out. Even then the patient with 
“negative” results must be followed peri- 
odically to be sure a small lesion has not 
escaped detection. 

In this connection it must be remem- 
bered that motor phenomena constitute 
but one aspect of the convulsive state. 
Irritation of other cerebral centers may 
produce organic hallucinations. Irritation 
in the postcentral region may result in a 
sensation of numbness, tingling or pins and 
needles or a sensation of electricity. Stimu- 
lation by tumor of the occipital lobe may 
produce a sensation of lights or formed 
objects, usually in motion. The temporo- 
parietal region may respond with auditory 
hallucinations, often music or voices. A 
lesion in the tip of the temporal lobe may 
result in a sensation of taste or of odors. 
Autonomic discharge may indicate a lesion 
affecting the deep lying centers near the 
third ventricle or areas connected with this 
region. Any of these hallucinations may be 
isolated experiences or may constitute the 
aura of a motor attack. 

Focal paralysis of cerebral activity may 
appear as an initial sign or may follow evi- 
dence of irritation. Progressive motor im- 
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pairment, particularly that which in- 
volves successively the two extremities on 
one side of the body, should always raise 
the question of brain tumor in the pre- 
central frontal cortex or its connections. 
The movement of the face is impaired 
but slightly if at all. Usually there is spas- 
ticity with increased deep reflexes and the 
appearance of pathologic signs such as the 
positive Babinski. Paralyzing involvement 
of the postcentral or sensory region will 
produce loss of appreciation of texture, 
form, weight and two-point discrimina- 
tion. Paralysis of the optic pathway or 
cortical center produces a homonymous 
defect in part or all of the contralateral 
visual field. Often this defect will have been 
unnoticed by the patient. A homonymous 
field defect is one of the most commonly 
overlooked signs of tumor of the brain. 

Hypofunction of the pituitary gland may 
result from lesions near the sella turcica. 
They may involve the structures near the 
third ventricle producing somnolence, met- 
abolic disturbance, such as diabetes insipi- 
dus and obesity, and sexual dystrophy. 

A frankly psychopathic state is not a 
common diagnostic sign of brain tumor. 
Invasion of the corpus callosum or of the 
deeper portions of the temporal lobe may, 
however, result in a psychosis which may 
be the presenting evidence of disease. 
Change in personality or temperament is 
reported more often and is seen with any 
extensive intracranial disease. 

Speech may be affected by tumor in- 
volving the dominant cerebral hemisphere 
of the brain, the left hemisphere in right 
handed individuals. Transitory aphasia 
may be associated with convulsive attacks 
firing from the dominant side. Loss of 
speech progressing to complete inability 
to use or understand language can be a 
manifestation of tumor in the same hemi- 
sphere. Either of these may have consider- 
able value in the lateralization of a lesion. 

Below the tentorium tumor of a cere- 
bellar hemisphere usually produces ipsi- 
lateral signs such as unsteadiness of gait, 
relaxation of muscular tone and altered 
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reflexes, difficulty in performing rapidly 
alternated movement and a tendency to 
past point toward that side. The head may 
be tilted toward the side of the lesion and 
lateral nystagmus will be coarse and slow 
in that direction. A tumor near the mid- 
line may produce only body ataxia or 
unsteadiness of the trunk. Increase of 
intracranial pressure often occurs early in 
cerebellar tumor. If there is pressure in 
the aqueduct at the level of the tentorium, 
there may be interference with upward 
movement of the eyes. Pressure on the 
pons or medulla will produce the “cere- 
bellar fit,’’ actually a decerebrate state due 
to mass involvement of the paths of the 
brain stem. 

Tumor in the pons and medulla pro- 
gressively involves the cranial nerve nuclei 
and spinal tracts of this area; the signs 
will be those of successive loss of cranial 
nerve and spinal tract function. These 
growths rarely block the cerebrospinal fluid 
pathways, hence intracranial hypertension 
usually does not complicate the picture. 

The signs of cerebellar tumor in child- 
hood deserve special attention. Because the 
growths are usually in the fourth ventricle, 
cerebrospinal fluid circulation is interfered 
with at a relatively early stage. General 
and focal signs appear in rapid sequence. 
The child who becomes increasingly clumsy 
in leg, arm or body movements and who 
has bouts of nausea and vomiting may 
well have a medulloblastoma and deserves 
further study. The appearance of papill- 
edema and of the “cracked pot’ note 
usually should remove any possible hope- 
ful doubt. Optimistic inactivity is then 
itself “malignant.” 

Paralysis of cranial nerves may result 
from pressure from within or without the 
nerve involved. Tumor in the region of 
the sella turcica and olfactory groove may 
press on the optic chiasm producing visual 
loss first in the temporal fields but poten- 
tially progressing to complete blindness. 
Many of these tumors can be well con- 
trolled if seen early. Sellar lesions also may 
inhibit function of the olfactory nerve, the 
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third, fourth and sixth nerves (the nerves 
of ocular motion) and the trigeminal. 

Loss of hearing of the type called nerve 
deafness may be due to causes other than 
tumor and these generally receive first con- 
sideration. As a result tumor of the eighth 
nerve, which constitutes one-tenth of all 
brain tumors, is seldom diagnosed before 
other cranial nerves from the trigeminal to 
the hypoglossal and the brain stem itself 
have become involved in its capsule add- 
ing tremendously to the hazard the patient 
must take. Early diagnosis may well be 
followed by complete cure. 

The third general sign of brain tumor is 
increased intracranial pressure, which may 
result from the great size of a tumor or 
from its interference with the normal flow 
of cerebrospinal fluid or both. Occasionally 
interference with venous drainage of the 
brain may appear to be a factor. Usually 
intracranial hypertension develops late in 
the disease. Headache is the most frequent 
complaint of these patients. Actually head- 
ache is the most common single initial 
symptom of brain tumor but this fact is 
not to be applied uncritically. It must be 
obvious that a symptom as common as 
headache in the population at large, rarely 
is indicative of brain tumor. The headache 
of brain tumor is of increasing frequency 
and severity, is often nocturnal and is 
rapidly joined by other signs of an expand- 
ing intracranial lesion such as nausea, 
vomiting and papilledema (choked disc). 
In children a peculiar “‘cracked pot’’ note 
may be elicited on tapping the skull. In 
late stages there will be a slow, bounding 
pulse; drowsiness will be followed by stupor 
and coma. By this time even heroic meas- 
ures can seldom save the victim no matter 
what the underlying tumor type may be. 


DIAGNOSTIC PROCEDURES 


If a tumor of the brain is suspected, the 
Wassermann reaction first must be known; 
syphilis, which may mimic brain tumor, 
too often is forgotten. Probably the next 
special study to consider is an x-ray of the 
skull including a basilar projection. Some 
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tumors of the brain contain radiopaque 
salts and occasionally these show charac- 
teristic morphology on the x-ray film. The 
pineal gland may be calcified, the chance 
increasing with the age of the patient. A 
significant shift of the position of the pineal 
may be highly important. The sella may 
be enlarged, distorted or eroded. There 
may be areas of thickening or of erosion 
of the skull; the basal projection may be 
invaluable here. 

Occasionally an_ electroencephalogram 
will be indicated although this tool is 
usually more valuable in other fields of 
neurology. 

If the intracranial pressure is normal, 
the cerebrospinal fluid may be replaced 
with oxygen or air (pneumoencephalog- 
raphy) and x-ray films taken which will 
show the position and possible alterations 
of size and shape of the ventricular and 
subarachnoid spaces. If the intracranial 
pressure is elevated, the fluid-gas exchange 
will be safe only when carried out directly 
through ventricular puncture (ventriculog- 
raphy). Ventriculography should be fol- 
lowed immediately by craniotomy if a 
tumor is demonstrated. The patient’s haz- 
ard is significantly increased if there is 
delay in treatment following the demon- 
stration of tumor by this test. 

Cerebral angiograms may be of value, 
particularly when cerebral tumor is sus- 
pected. Lesions have been demonstrated 
by this method when all other methods of 
precise anatomic localization have failed. 

None of these refinements of study is 
infallible. Occasionally exploratory crani- 
otomy may be defended; usually it cannot 
be if none of these tests demonstrates a 
lesion. Generally it is wisest to follow the 
clinical developments, being constantly 
alert and willing to repeat tests should occa- 
sion arise. Remember, the hypochondriac 
and the doctor of medicine complain too 
early and are often finally diagnosed too late. 


TYPES OF BRAIN TUMORS 


About 50 per cent of brain tumors are 
intrinsic growths arising from cells related 
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to the embryonic or adult glial series and 
are designated gliomas. Certain generali- 
zations regarding this group of tumors are 
in order. They occur at any period of life 
from infancy to old age, more often in 
males than females. In adults gliomas are 
most often found in the cerebrum, whereas 
those in the cerebellum and brain stem 
have a greater incidence in childhood. They 
are always invasive, never being encapsu- 
lated in the true sense of the word. They 
may spread to the meningeal surface and 
become attached to the dura mater but 
they do not advance beyond it. They seed 
into the subarachnoid space and ventricles 
but almost never metastasize outside of the 
craniospinal cavity. 

For purposes of more accurate clinical 
appraisal gliomas were classified into vari- 
ous subtypes by Baily and Cushing in 1926. 
The nomenclature used here stems from 
their original classification. Because it 
occurs in all subdivisions of the central 
nervous system, astrocytoma is the most 
commonly encountered of the gliomas, 
accounting for over one-fourth of them. 
Except for fibrous astrocytoma of the 
cerebellar vermis it is a glioma of adult 
life occurring in the cerebrum and cere- 
bellar hemispheres most often during the 
age period of thirty to sixty. There are 
three subtypes. Fibrous astrocytoma, a 
firm, sometimes cystic tumor, grows the 
most slowly and has the best prognosis; 
protoplasmic astrocytoma, the least com- 
mon, is the most insidiously invasive and 
the most difficult to treat surgically; gem- 
istocytic astrocytoma is the most rapid in 
growth, the average survival being twelve 
to eighteen months. 

Glioblastoma multiforme, accounting for 
another 25 per cent, is the most malignant 
of the gliomas and is the one most com- 
monly found in the adult cerebrum. A wild 
neoplastic process which involves blood 
vessels as well as neurectodermal elements, 
its onset may be so precipitous as to sug- 
gest a cerebrovascular accident and its 
total clinical course sometimes may be 
measured in months. It particularly strikes 
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down males in the prime of life. This tumor 
ranks with gastric carcinoma In seriousness 
of outlook. 

Medulloblastoma is the next most com- 
mon glioma and is the one most often en- 
countered in infancy and childhood. Some 
have said that it never occurs other than 
before the age of sixteen believing that a 
similar tumor of adult life that has certain 
features not seen in medulloblastoma of 
childhood should be designated cerebellar 
sarcoma. 

Medulloblastoma rapidly blocks the flow 
of cerebrospinal fluid and clinically pro- 
duces the syndrome of increasing awkward- 
ness and cyclic bouts of vomiting followed 
by loss of vision and stupor. The cranial 
sutures will be separated allowing a “‘cracked 
pot” note on percussion of the skull; there 
will be papilledema. After the intracranial 
pressure has been reduced, the tumor at 
first will respond well to carefully planned 
x-ray therapy but loses this susceptibility 
with successive treatments. Secondary tu- 
mors commonly occur in the spinal sub- 
arachnoid space, the lateral ventricles and 
over the convexity of the brain. Survival 
for as long as five years is uncommon, the 
average being twelve to eighteen months. 

We should also mention ependymomas 
related to the cells lining the ventricles of 
the brain and central canal of the cord; 
polar spongioblastomas related to the 
primitive supporting cells of the brain 
and the embryonic forebears of the adult 
neuroglia; and oligodendrogliomas related 
to that adult glial cell, the oligodendroglia. 
All of these tumors grow slowly; survivals 
with ependymoma and oligodendroglioma 
for as long as ten or fifteen years are not 
rare. Because of its unfavorable common 
location in vital areas the polar spongio- 
blastoma does not carry as encouraging an 
outlook. The remaining gliomas are rare or 
fall into that group of varying size in any 
series, the unclassified gliomas. 

Tumors of the meninges are next in fre- 
quency, constituting about one-eighth of 
the brain tumors. These growths occur in 
women more often than in men. Most are 
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leptomeningeal in origin and tend to arise 
near the venous sinuses of the cranium. 
They are encapsulated tumors but lobu- 
lated projections into the cranial cavity 
may adhere to or pinch off cerebral tissue, 
thus damaging the brain. Meningiomas 
may invade the skull and any bony lump 
on the skull of an adult may be the result 
of an adjacent meningioma. Although the 
vascularity of these tumors is usually 
troublesome, a large percentage of them 
lie in an area where they can be completely 
removed and the prognosis is accordingly 
good. Recurrence or multiple tumors, how- 
ever, do occur. Reoperation to handle these 
is usually recommended. Subgroupings of 
meningiomas exist but are beyond the 
scope of this presentation. 

Tumors of the cranial nerves occur most 
commonly in the posterior fossa of adults, 
usually arising there from the eighth or 
auditory nerve and occasionally from the 
others, particularly the glossopharyngeal. 
The most common type, perineurial fibro- 
blastoma, arising from the nerve sheath, 
accounts for about one-tenth of all brain 
tumors. Neurofibroma, as in von Reckling- 
hausen’s disease, is relatively less common. 
In adult life chromophobic and eosinophilic 
adenomas of the pituitary may press upon 
the optic nerves and the hypothalamus as 
well as upon the normal gland and, hence, 
may become clinically important to the 
neurosurgeon. In addition eosinophilic ad- 
enoma will produce the syndrome of acro- 
megaly. In childhood, cystic tumors arising 
from cell rests of Rathke’s pouch may pro- 
duce similar regional signs. The hypothal- 
amic effect is usually more impressive in 
this group. 

Tumors of the pineal also excite interest 
chiefly as they may press upon neighboring 
essential structures. Epidermoid and der- 
moid cysts arising from epithelial cell rests 
may occur whenever there has been em- 
bryonic infolding of ectoderm and in their 
growth may adhere to and press upon vital 
structures, often in the midline. 

Tumors of the skull, notably chondromas 
of the base, osteomas and myelomas, may 
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implicate the adjacent brain or cranial 
nerves in the course of their development. 

True neoplasms of blood vessels, the 
hemangioblastomas may act as intrinsic or 
extrinsic growths, often cystic. The cavern- 
ous angiomas are considered to be con- 
genital vascular anomalies manifesting 
themselves by progressive engorgement or 
rupture of blood vessels producing spon- 
taneous cerebral hemorrhage. 

Any primary malignant growth in the 
orbit, neck or nasopharynx may invade 
the cranial cavity by direct extension. 
Other cancers may metastasize to the 
brain; a particular predilection exists with 
cancers of the lung, the breast and the 
retroperitoneal space and the stomach. It 
is said that 50 per cent of malignant mel- 
anomas metastasize to the brain. The site 
of the daughter growth roughly parallels 
the blood supply to the area. 


PROGNOSIS 


Operative mortality now compares favor- 
ably with that of any other major surgical 
procedure. The over-all postoperative prog- 
nosis depends entirely on the nature and 
the location of the lesion. Rapidly growing 
neoplasms like glioblastoma multiforme 
and medulloblastoma seldom permit sur- 
vival for as long as five years. The course 
is usually run in twelve to eighteen months 
in spite of radical excision and x-ray ther- 
apy. The outlook with the other gliomas 
is more hopeful, especially for those in the 
cerebral poles and the cerebellar hemi- 
spheres. Survivals of from three to five 
years are often encountered and those over 
five years cannot be considered rare. Sta- 
tistics for these invasive tumors are in line 
with those for malignancy in the lung, 
stomach or any relatively vital organ. 

The outlook for the encapsulated growths 
(meningiomas and perineurial fibroblasto- 
mas of cranial nerves) is much brighter and 
is dependent on size and location. If seen 
reasonably early, there is a good chance 
that complete removal may be possible. 
Size, vascular connections and the related 
adhesion of the tumor to the brain stem 
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are the limiting factors in the successful 
treatment of cranial nerve tumors. The 
need for early diagnosis here cannot be 
over-emphasized. 

Patients with pituitary tumors often can 
be carried for many years by the judicious 
use of x-ray therapy and surgery. Fre- 
quently obtained visual fields allow early 
recognition of regrowth so that appropriate 
steps may be taken. Tragedy occurs, how- 
ever, when the growth involves the hypo- 
thalamus or has produced irretrievable 
damage of the optic nerves. 

Cysts in their early stages may be ex- 
cised. Too often they have become at- 
tached to vital structures before their 
presence is known. Even then palliative 
methods may carry the patient along for 
a considerable number of years. 

Single tumors of the convexity of the 
skull usually may be excised, the outlook 
then depending upon the type of lesion 
found. Tumors of the base are less hopeful 
but palliative treatment is often possible. 
Many basal growths are metastatic or local 
invaders. 

The cavernous angiomas rupture, pro- 
ducing a massive brain hemorrhage. Until 
recent years a tradition existed that these 
masses could not be removed successfully 
and the victims carried on with death 
within, rather than over their heads, await- 
ing their fate. Improved operative technics 
now permit the removal of many of these 
anomalies. The morbidity is high although 
often not much greater than that present 
before excision. The danger of death from 
overwhelming hemorrhage is removed with 
the angioma. 

The outlook in metastatic tumor of the 
brain is related to that of the parent 
growth. Single metastases from slowly 
growing cancers probably merit removal 
if the daughter tumor seems to be in an 
accessible area. Each problem must be 
weighed on the over-all merits of the case. 

A word concerning preoperative impres- 
sion as to tumor type is necessary. In the 
past a tendency to make a pathologic diag- 
nosis on clinical grounds has appeared and 
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on this basis alone operation has been with- 
held when the suspected growth was be- 
lieved to carry a poor prognosis. There is 
no certain way of diagnosing a tumor of 
the brain, even metastatic, without gross 
and microscopic study. The number of 
tumors thought preoperatively to be in- 
vasive but later proved to be removable 
is great. Too often the proof has been at 
the autopsy table for in the brain any 
growth may kill if left untreated. 

The prospects for improvement, in diag- 
nostic and therapeutic methods are the 
same, of course, as in other fields of the 
general cancer problem. It is believed that 
with experience the tools of angiography 
and electroencephalography will become of 
greater service. The potentialities of pneu- 
mography have not been exhausted. Radio- 
active elements which emit beta and 
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gamma radiation are taken up by gliomas 
and give particular promise of value in 
localizing and delimiting them. Operative 
technics are improving. The use of fluo- 
rescent dyes to demonstrate at operation 
the reaches of such tumors as the glioma 
is promising. Our colleagues in roentgen- 
ology are constantly adding to their effi- 
ciency in the therapeutic use of x-radiation. 
Cytocidal elements are being developed 
and studied in laboratories of oncology 
and the possible application to tumors of 
the brain is ever in mind. Probably the 
most promising immediate source of hope 
to the patient with a brain tumor is the 
increasing alertness of the members of our 
profession to the possibilities of successful 
treatment if diagnosis is prompt. We seem 
to be seeing these patients with tumor 
earlier. 
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THE TECHNIC OF OPERATIVE CHOLANGIOGRAPHY 


N. Freperick Hicken, M.D., V. L. STEVENSON, M.D., Bruce J. FRANZ, M.D., 
AND EArt CrowDer, M.D. 


Salt Lake City, Utah* 


HE roentgenographic visualization of 

the extrahepatic biliary system fol- 

lowing the introduction of contrast 
solutions was first described by Reich" in 
1918. He injected a thin mixture of petro- 
latum and barium paste into an external 
biliary fistula and obtained an accurate 
roentgenographic pattern of the obstructed 
bile ducts. 

Cotte* in 1929 suggested the advisability 
of contrast cholangiography at the oper- 
ating table but dismissed the procedure as 
difficult and inconvenient. Muirizzi,!* how- 
ever, grasped the significance of this sug- 
gestion and in 1932 he made a masterful 
presentation of his methods and observa- 
tions in “cholangiography during opera- 


tion, based on a personal experience of g1 


cases.” Several authors?®% 1017-18 have 
made contributions to the technic and 
value of operative cholangiography. Its 
popularity and widespread acceptance are 
confirmed by 289 articles which have ap- 
peared in the literature on this subject. 
Since 1934 we have employed visualizing 
cholangiograms in all operations on the 
extrahepatic biliary system. More than 
1,700 studies have been made and from 
this experience much information has been 
obtained. Operative cholangiograms dem- 
onstrate congenital aberrations and ana- 
tomic displacements of the extrahepatic 
biliary system; determine patency of the 
ductal system; note number and position 
of offending calculi; designate functional 
status of the sphincter of Oddi;!! outline 
fistulous communications;® visualize bile 
reflux into the pancreatic ducts; detect 
intrusions of neoplasms which impinge on 
the large bile ducts or originate in the 


ampulla of Vater; and visualize dilatation, 
sacculation or diverticular enlargements of 
the bile ducts themselves. Such exact in- 
formation permits the surgeon to select the 
operative procedures best suited to allevi- 
ate existing pathologic abnormalities. 


TECHNIC 


The technic of operative cholangiogra- 
phy is simple and does not complicate 
or prolong surgical procedures There have 
been no infections, undesirable inflam- 
matory reactions or constitutional compli- 
cations associated with cholangiography. 
The simplicity of technic and the absence 
of untoward reactions eliminates any ob- 
jections which either the surgeon or patient 
might advance. 

Contrast Solutions. A suitable contrast 
solution for cholangiography should fulfill 
the following requirements: (1) It should 
be freely miscible with bile and the resulting 
solution should have such a fluidity that it 
will readily flow into the finest biliary 
radicals; (2) it must possess such a high 
degree of radiopacity that a minute amount 
of the solution is capable of producing a 
distinct radiographic pattern of the smaller 
bile ducts; (3) it should be non-irritating to 
all types of tissues and incapable of produc- 
Ing constitutional reactions when absorbed 
from the gastrointestinal tract; and (4) the 
solution must be sterile and stable. 

During the past fourteen years we have 
had extensive experience with such radio- 
paque solutions as lipiodol,° lipoiodol, lipo- 
iodine,’ hippuran, rayopake, thorotrast,’ 
skiodan, skiodan viscus and diodrast 35 and 
70 per cent. 

We believe that the halogenated oils are 


* From the Surgical and Roentgenological Department, University of Utah Medical School and The Latter Day 
Saints Hospital, Salt Lake City, Utah. 
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Fic. 1. Photograph showing how an ordinary operating table can be utilized for cholangiography. The central] 
portion of the rubber padding is removed to accommodate the wooden tunnel which contains a Lysholm grid 
cassette and 10 by 12 inch film. Note the tape attached to tunnel so as to facilitate removal of the cassette. 

Fic. 2. Photograph depicting the cholangiographic unit. The cassette is placed so as to include upper right and 
medial portions of the abdomen; the x-rays are centered over a point midway between the nipple and the crest of 
the ilium. By means of endotracheal intubation the anesthetist is able to control all respiratory motion. 


inferior to the aqueous iodized solutions 
for cholangiographic visualizations.’ The 
oils are not miscible with bile; therefore, 
they tend to “‘puddle” or stratify, making 
it difficult to determine whether the nega- 
tive intraductal shadows are produced by 
stones, incarcerated air bubbles or by the 
stratification of bile. lodized oils have such 
a high vicosity even when heated to the 
temperature of the body that they will not 
flow along the small intrahepatic radicals 
or traverse narrow tract of internal or ex- 
ternal biliary fistula. Failure to fill these 
structures with the contrast media results 
in incomplete pattern of the biliary tract 
and reduces the diagnostic value of the 
cholangiogram. The high compact radio- 
pacity of the halogenated oils may effec- 
tively obscure the shadow of small stones. 
This is particularly true if the bile ducts 
have a diameter greater than 50 mm. 
Experimentation soon proved that most 
of the aforementioned objections could be 
eliminated by the use of aqueous halogen- 
ated solutions. Idio pyracet, known as dio- 
drast, is an_ excellent cholangiographic 
agent. Diodrast is available in a 50 cc. 
ampule and the solution is both stable and 
sterile, hence, it is ready for immediate use. 
When injecting the gallbladder or the di- 
lated bile ducts, we prefer to use 35 per 


cent diodrast. However, if the ducts are of 
normal size, 70 per cent diodrast gives the 
better radiographic patterns. 

X-Ray Technic. While the technic of 
cholangiography is simple, it does require 
coordinated team work between the radio- 
logic and surgical departments if good films 
are to be obtained. Any operating table 
can be adapted for cholangiography by 
placing a wooden tunnel (Fig. 1) contain- 
ing a 10 by 12 inch x-ray film directly 
beneath the patient so as to include the 
upper right and medial portions of the 
abdominal cavity. (Fig. 2.) Several at- 
tempts have been made to employ the 
urologic table for these studies but the 
mechanical arrangements of the supporting 
uprights is such that they interfere with 
the exploration of the abdomen. In order 
to improve the quality of the radiographs 
we are constructing a surgical table with a 
built-in Potter-Bucky diaphragm and uti- 
lizing equipment capable of a higher out- 
put than the standard portable units. While 
such conveniences are desirable, they are 
not a necessity. 

When the skin incision has been made, 
protective towels and drapes are securely 
anchored to the margins of the wound by 
cotton or silk sutures. This obviates the 
use of towel clips which prevent the possi- 
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bility of having x-ray shadows of the instru- 
ments obscure important segments of the 
biliary tract, thus reducing the effective- 
ness of the cholangiograms. 

After the operator has completed the pal- 
patory examination, an adequate amount 
of diodrast is injected into either the gall- 
bladder or bile ducts. All packs and instru- 
ments are removed from the wound so as 
to reduce distortions and the operative 
area is covered with a protective sheet. 
The portable x-ray unit is quickly placed 
in position, with the tube-film distance 
about 25 inches. (Fig. 2.) The exposure 
time which depends on the thickness of 
the patient has been predetermined by 
measurements. When the technician is 
ready to take the radiograph, the anes- 
thetist hyperventilates the lungs and main- 
tains a period of apnea at the height of the 
inspiratory phase. As all anesthetics are 
administered by endotracheal intubation, 
the apnea can be maintained for several 
seconds. This eliminates respiratory motion 
of the thoracic cage thereby reducing dis- 
tortions. Inability to control respirations 
has caused us to abandon all forms of anes- 
thesia which cannot be given by the endo- 
tracheal route. The technician immediately 
removes the film from the tunnel and de- 
velops it; within a period of five minutes 
she returns with the informative cholangio- 
gram. It is imperative that the radiogram 
be taken immediately after the introduc- 
tion of the diodrast; otherwise the solution 
might escape into the duodenum, in which 
event the biliary tract would not be visual- 
ized. Only experience and teamwork can 
reduce the time interval so that delays are 
obviated. 


TYPES OF CHOLANGIOGRAMS 


Selective cholangiography permits visu- 
alization of the gallbladder and all the bile 
ducts as one unit or definitive studies can 
be made of isolated segments of the extra- 
hepatic biliary system. 

Scout Cholangiograms. Scout cholangio- 
grams provide a composite radiographic 
pattern of the gallbladder and the entire 
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ductal system and are particularly useful 
in cases of obstructive jaundice whether 
due to stones, strictures or ampullary tu- 
mors. As soon as the abdomen has been 
opened, careful visual and palpatory ex- 
aminations of the liver, gallbladder, bile 
ducts, pancreas and stomach are made. A 
No. 20 gauge needle is then inserted into 
the lumen of the gallbladder and its liquid 
contents are aspirated and replaced with 
40 to 50 cc. of diodrast. (Fig. 3a.) As soon 
as the gallbladder and bile ducts appear 
to be completely filled with the contrast 
solution, the needle is withdrawn and the 
small perforation in the gallbladder wall is 
crushed so as to prevent extravasation of 
the diodrast. The operative field is immedi- 
ately covered with a sterile sheet so that 
the radiograph can be taken. The resulting 
cholangiogram provides a complete visual 
pattern of the gallbladder and the bile 
ducts, denoting patency, obstructions, cal- 
culi and anatomic abnormalities. If the 
larger bile ducts are patent and the contrast 
fluid passes into the duodenum, a chole- 
cystectomy can be performed. (Fig. 3B.) 
Should the choledochus harbor stones, it 
becomes necessary to remove the offend- 
ing calculi before proceeding with the 
cholecystectomy. 

Scout cholangiograms will not visualize 
the common bile duct if the cystic duct is 
occluded by stones or strictures because 
the diodrast, which was injected into the 
gallbladder, cannot find entrance into the 
larger bile ducts. When confronted with 
this situation, a second cholangiogram is 
obtained by injecting 15 cc. of 70 per cent 
diodrast directly into the lumen of the 
choledochus. (Fig. 44.) This provides a 
complete picture of the functional status 
of the bile ducts themselves. If no ab- 
normalities are detected, the gallbladder 
can be safely removed. (Fig. 4B.) 

We employ scout cholangiograms when 
uncertain of the diagnosis or if we desire 
to determine the extent of the pathologic 
process. When confronted by obstructive 
jaundice, it is useful to know whether the 
gallbladder should be preserved for short 
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Fic. 3. A, drawing showing the technic of obtaining 
a scout cholangiogram. A No. 20 gauged needle is 
inserted into the gallbladder lumen and the bile is 
aspirated and replaced with 40 to 50 cc. of diodrast 
(7o per cent). If the cystic duct is unobstructed, the 
diodrast enters and fills the larger bile ducts. 


Fic. 3. B, scout cholangiogram revealing normal 
extrahepatic biliary system. The gallbladder does not 
contain stones; the cystic duct is patent and all of 
the biliary radicals are normal in size and shape. No 
obstructions are visualized. Note that the chole- 
dochus occupies a medial position rather than its 
usual location along the right lateral margins of the 
vertebral column. 


circuit operations. Such information can 
be readily obtained from these composite 
radiographs. No extirpative surgery is at- 
tempted until satisfactory cholangiograms 
have been obtained. 


Fic. 4. A, method of visualizing the extrahepatic 
biliary system before removing the gallbladder. The 
hepatoduodenal ligament has been incised so as to 
expose the cystic duct and common duct. The as- 
pirating needle is inserted into the lumen of the chole- 
dochus and the bile is aspirated. From to to 15 cc. 
of diodrast (70 per cent) is injected into the chole- 
dochal lumen and an immediate radiograph is taken. 


Choledochograms. Asa rule direct visual! 
inspection and careful palpation will reveal 
the extent and nature of the cholecysto- 
pathy, hence, visualizing studies of the 
gallbladder may not be necessary. It is 
imperative, however, that the surgeon de- 
termine the functional condition of the 
larger bile ducts; this can be accurately 
accomplished by means of the choledocho- 
grams. The first step in this procedure is 
placing two silk sutures in the anterior 
wall of the common bile duct. Gentle trac- 
tion on these sutures pulls the anterior 
wall of the choledochus away from its 
posterior wall, thus making it easier to 
inject contrast solution into the ductal 
lumen. (Fig. 54.) Before this plan the ex- 
ploring needle often passed through both 
the anterior and posterior walls of the 
common bile duct so that the diodrast was 
introduced into the retrocholedochal tis- 
sues. The extravasated diodrast not only 
blurred the outlines of the ductal system 
but occasionally produced a slight chemical 
irritation resulting in ductal spasms. Such 
complications are unnecessary and signify 
improper technic. If the resulting chole- 
dochogram demonstrates the bile ducts to 
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Fic. 4. B, note the enormous dilatation of the larger 
bile ducts and the calculus wedged in the ampulla of 
Vater so that the bile cannot enter the duodenum. 
The dilated common bile duct is pushed to the left 
margin of the lumbar vertebra and its upper portion 
occupies a transverse position. The gallbladder lies 
over the vertebra and the long tortuous cystic duct 
passes laterally then turns medially to unite with 
the common hepatic duct. The cholangiogram not 
only visualizes the anatomic aberrations of the 
biliary system but definitely localizes the offending 
obstructions. 


be normal, further surgical explorations 
can thus be avoided. Should the radio- 
graphs reveal the presence of stones, 
the troublesome calculi can be removed. 
(Fig. 58.) These choledochograms can be 
done after the gallbladder has been re- 
moved but we prefer to visualize the com- 
mon duct before disturbing the gallbladder 
as It provides a wider latitude for corrective 
operations should unexpected conditions be 
encountered. 


Operative choledochograms are particu- 


larly useful when exploring the biliary 


system of patients who have had previous 
cholecystectomies and who are still com- 


plaining of symptoms indicative of ductal 


obstructions. Frequently the periductal 
fibrosis and inflammatory reactions make 


it difficult to locate the common bile duct. 
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Fic. 5. A, method of exploring the common bile duct 
radiographically after the gallbladder has been re- 
moved. The two traction sutures which have been 
placed in the anterior wall of the common bile duct 
are used to pull the anterior wall away from the 
posterior wall. When the exploring needle is within 
the ductal lumen, as evidenced by the aspiration of 
bile, 10 to 145 cc. of diodrast is injected through the 
needle. 


Fic. 5. B, this choledochogram vividly outlines the 
small calculus which is lodged in the ampulla of Vater. 
The dilated common duct signifies a long-standing 
obstruction. The stone does not completely occlude 
the ampullary orifice because the diodrast flows into 
the duodenum. This stone could not be located by 
palpitory examinations even after it was recognized 
by this choledochogram. 
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Fic. 6. A, method of utilizing the cystic duct for in- 
troduction of the contrast solution. The two traction 
sutures are placed in the lips of the severed cystic 
duct to expedite its cannulization. About 10 to 15 cc. 
of diodrast is injected into the ductal system. B, 
composite choledochogram. Note the long redundant 
stump of the cystic duct which passes downward along 
the right lateral margin of the common hepatic duct 
before effecting its union. The choledochus occupies 
a normal position, it is not dilated, no “negative 
shadows” are seen and the diodrast passes rapidly 
into the duodenum; hence, no further exploration 
is warranted. 


We prefer to visualize the choledochus and 
localize the obstructing lesions by employ- 
ing cholangiography. After identifying the 


right margin of the hepatoduodenal liga- 
ment, an exploring needle is gently intro- 
duced into these tissues at various points. 
When bile is aspirated, it is evident that 
the exploring needle is within the chole- 
dochal lumen; 10 to 15 cc. of 70 per cent 
diodrast is injected into the duct and a 
choledochogram is obtained. (Fig. 5a.) The 
operator has a visual pattern of the com- 
mon bile duct denoting its anatomic posi- 
tion and depicting the exact location, 
nature and extent of the obstructive le- 
sions. Such information permits a judicious 
selection of the reparative operation. 

Utilization of the Cystic Duct Stump. 
Accurate cholangiograms can be obtained 
by injecting the diodrast directly into the 
stump of the severed cystic duct. Simple 
radiologic explorations of the common bile 
duct can be quickly performed by grasping 
the margins of the stump of the cystic duct 
with two Allis clamps, intubating its lumen 
with a small pliable metal cannula and 
introducing the requisite amount of dio- 
drast through this channel into the com- 
mon hepatic bile duct. (Fig. 6a.) If the 
ducts are normal and the diodrast flows 
into the duodenum, the abdomen can be 
closed without any misgivings. (Fig. 6B.) 
Should intraductal stones or ampullary 
strictures be encountered, these can be 
corrected. 

It is surprising how often the lumen of 
the cystic duct has been obliterated by a 
progressive fibrosis and, therefore, cannot 
be utilized as a portal for introducing the 
diodrast. If such conditions are encoun- 
tered, the diodrast is injected directly into 
the lumen of the choledochus or the com- 
mon hepatic bile ducts. 

Ampullary Injections (Retrograde Chole- 
dochograms). Sometimes considerable dif- 
ficulty is experienced in locating the 
common bile duct, particularly in the 
presence of inflammatory strictures, per- 
sistent external biliary fistulas and in in- 
fants having atresia of some segment of 
the biliary system. It is a simple matter 
to open the duodenum, expose the papilla 
vater and to cannulate the same. (Fig. 7A.) 
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Diodrast can be forced up along the distal 
end of the choledochus until the entire 
biliary system has become filled. The radio- 
graphic pattern clearly visualizes the nature 
and extent of the reconstructive problem 
confronting the operator. (Fig. 7B.) 

Retrograde choledochograms are _par- 
ticularly useful in locating the distal end 
of a collapsed common bile duct. Such 
pathologic conditions are found when the 
common bile duct has been severed or acci- 
dentally ligated. In such conditions the ex- 
ternal biliary fistula usually drains the 
common hepatic duct; by introducing the 
diodrast into the fistulous tract an exact 
pattern of the common hepatic and intra- 
hepatic ducts is obtained. The common 
bile duct, however, is collapsed and can 
be easily located by using retrograde chole- 
dochograms. Not only does one obtain an 
accurate idea of the position of the chole- 
dochus but when it is distended with dio- 
drast the duct can be easily palpated. These 
procedures have been of great value to us 
in reconstructive operations on twelve pa- 
tients suffering from traumatic severance 
of the common bile duct. 

Completion Cholangiograms. Whenever 
the common bile duct has been opened and 
offending stones have been removed, the 
operator is always desirous of knowing 
whether all of the troublesome calculi have 
been removed and if the ampullary orifice 
is patent so the bile can flow into the 
duodenum. Such information should be 
obtained on the operating table. This can 
be accomplished by introducing the dio- 
drast directly into the common bile duct 
through the drainage catheters and taking 
a radiograph. If the ducts are functioning 
in a normal manner, nothing further need 
be done. If, however, the cholangiogram 
reveals several residual shadows indicating 
the presence of stones, the ““T”’ tube should 
be removed and the ducts re-explored for 
the elusive calculi. (Fig. 8.) On several 
occasions it has been necessary to reopen 
the common bile duct and remove over- 
looked stones. 

When performing a cholecystostomy for 
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Fic. 7. A, method for utilizing the ampulla of Vater 
as a portal for introducing the diodrast. The duo- 
denum has been opened and a small silver cannula is 
inserted into the ampulla of Vater; 20 cc. of diodrast 
is injected into the common bile duct. Bs, this retro- 
grade choledochogram reveals the upper segment 
of the choledochus to be dilated and the negative 
shadow localizes the offending stone. Note that the 
distal end of the common duct is collapsed and, hence, 
could not be palpated. The stump of the cystic duct is 
dilated and contains one large stone. This patient 
had had a cholecystectomy six months previously 
and ten stones were removed from the common bile 
duct at that time. 


decompression of an obstructed biliary sys- 
tem, it is imperative that the surgeon test 
the patency of the cystic duct before closing 
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Fic. 8. Completion choledochogram; the common bile 
duct had been openedjand four facted:istones were 
removed. Instrumental exploration indicated all 
calculi had been removed. A “T” tube was sutured 
into the common duct and then 20 cc. of diodrast 
(7o per cent) was injected into the duct through the 
catheter. Note the dilatation of the choledochus and 
the complete ampullary obstruction caused by the 
two large stones. The “T”’ tube was removed and 
the stones were extracted. A second completion 
cholangiogram demonstrated the choledochus to be 
patent so the abdomen was closed. This completion 
cholangiogram saved the patient another operation. 


the abdomen. Best and Hicken? have pre- 
sented evidence to show that when the 
cholecystostomy fails to relieve extra- 
hepatic jaundice it means the cystic duct 
has been closed by undetected stones, 
strictures or kinks. Drainage is ineffective 


under such circumstances. Completion 
cholangiograms determine the efficiency 
of the decompressive operation. This is 
accomplished by injecting 50 cc. of dio- 
drast into the cholecystostomy tube and 
have a cholangiogram made. If the dio- 
drast has been able to pass from the gall- 
bladder through the cystic duct into the 
larger bile ducts, it seems reasonable to 
believe that bile can follow this same 
channel and escape through the drainage 
tube. Should the cholangiogram demon- 


strate an obstruction of the cystic duct, 
some other method of decompression must 
be adopted. All of this can be accomplished 
while the patient is still on the operating 
table. 

The completion cholangiogram affords 
an excellent method of determining the 
exact position of the drainage tubes. 
Several times we have observed that the 
proximal limb of the ““T” tube has been 
threaded into the right hepatic duct pro- 
viding adequate drainage for the right lobe 
of the liver but the solid portion of the 
tube has obstructed the orifice of the left 
hepatic duct, thereby effecting an obstruc- 
tion of the left hepatic lobule. When such 
conditions are detected, immediate correc- 
tion is possible before closing the abdomen. 


COMMENTS 


Operative cholangiography _ provides 
much essential information concerning 
the anatomic, physiologic and pathologic 
conditions of the extrahepatic biliary sys- 
tem. However, it is not employed as a 
routine measure in all operations on these 
structures. Unfortunately, there are several 
problems which must be solved before 
general acceptance can be hoped for. 

In the first place, both the radiologist 
and surgeon must be conversant with the 
radiographic patterns of the biliary tract 
before they can appreciate or detect exist- 
ing abnormalities. Unfortunately, interpre- 
tative experiences are so limited that only 
a few radiologists will hazard to evaluate a 
cholangiogram. Similar difficulties were 
encountered when pyelography and en- 
cephalography were introduced but an 
educational program combined with actual 
experience soon placed these diagnostic 
procedures on a firm basis. The same 
pattern must be followed if the full value 
of cholangiography is to be realized. 

Again, many surgeons honestly believe 
that palpatory and instrumental explora- 
tion of the bile ducts will locate all intra- 
ductal stones, hence, cholangiography is 
unnecessary. Our experiences have been to 
the contrary. One has but to read the cur- 
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rent literature to be convinced that the 
elusive common duct stone is frequently 
overlooked.'!? Pribram™ and many others 
have devised methods of dissolving chole- 
dochal stones which were missed at the 
primary operation. If routine postoperative 
cholangiograms are made on all patients 
having drainage tubes in the common bile 
duct, it will be surprising to note the large 
number of residual stones.’ Fully 95 per 
cent of all secondary operations we per- 
form on the biliary tract are for overlooked 
intraductal stones. In all fairness it must 
be admitted that we have missed stones 
when using operative cholangiograms but 
these errors were due to faulty interpreta- 
tion of the cholangiograms and experience 
will most certainly reduce such mistakes. 

Objections have been made that the in- 
creased time required to obtain the cholan- 
giogram prolongs the operation thereby 
increasing the hazard to the patient. Ex- 
perience and a well planned routine elimi- 
nates such criticisms for we have found 
that our operative time actually has been 
decreased by eliminating unnecessary duc- 
tal explorations and time-consuming pal- 
patory examinations.'* The actual time 
required for the introduction of the con- 
trast solution and taking the cholangiogram 
is less than three minutes. While the film is 
being developed, the operator can ligate 
bleeders and proceed with his operation, 
hence, there is no delay. 


SUMMARY 


1. Operative cholangiography is a means 
of visualizing the extrahepatic biliary sys- 
tem by contrast roentgenography during 
the surgical exploration of these structures. 
If the gallbladder and bile ducts are filled 
with a suitable contrast solution, an accu- 
rate radiographic pattern of the entire 
extrahepatic biliary system can be ob- 
tained. Pathologic lesions such as stones, 
kinks, strictures and neoplasms produce 
recognizable deformities. Anatomic aber- 
rations in size, shape and position of the 
bile duct can be readily detected. This in- 
formation is necessary for the judicious 
selection of the proper remedial operation. 
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2. The surgical and radiographic technic 
of operative cholangiography is presented 
in detail. 

3. During the past fourteen years we 
have employed operative cholangiography 
in all patients having operations on the 
extrahepatic biliary system. More than 
1,700 studies have been made and the 
advantages of this procedure are presented. 
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ACUTE NON-TRAUMATIC SPINAL EPIDURAL 
HEMORRHAGE* 


LAWRENCE I. KAPLAN, M.D. AND Peter G. DENKER, M.D. 
New York, New York 


EMORRHAGE into the spinal ex- 
tradural space is an uncommon 
cause of sudden cord compression 

with paraplegia. If trauma to the spinal 
cord or demonstrable specific diseases 
associated with increased bleeding tend- 
ency are excluded as etiologic factors, its 
occurrence is a rarity. To avoid a perma- 
nent paraplegia or, at times, a_ rapid 
fatality, the recognition of spinal epidural 
hemorrhage must be considered a neuro- 
logic and neurosurgical emergency as 
grave as the intracranial traumatic variety. 
Epidural hemorrhage is encountered 


occasionally with severe back injuries. 
Subarachnoid or intramedullary bleeding 
is a frequent accompaniment in_ these 


instances. Fractures and dislocations of 
the spine, direct blows or falls on the 
back, stab and gunshot wounds, birth in- 
juries, indirect injury from striking either 
end of the vertebral column and, rarely, 
the awkward performance of a spinal tap 
have been reported as traumatic causes 
of this form of localized bleeding. Non- 
traumatic spinal epidural hemorrhages 
have been discovered with blood dyscra- 
sias, such as hemophilia, purpura, leuke- 
mia; with systemic illnesses such as typhoid 
fever, scurvy, smallpox; in company with 
vertebral disease or rupture of an aortic 
aneurysm; and in rare instances of syphili- 
tic vascular disease. In the vast major- 
ity of these non-traumatic forms the 
epidural bleeding was an incidental find- 
ing among the more widespread disease 
manifestations. 

Acute non-traumatic spinal epidural 
hemorrhage of unknown etiology, from 
the reports in the literature, has an ex- 


ceptionally low incidence. Shenkin, Horn 
and Grant” in an exhaustive review of 
fifty-four epidural compressive lesions of 
the cord at the University of Pennsylvania 
Hospital during the ten-year period from 
1934 to 1944 included two such cases, an 
incidence of 3.7 per cent of the epidural 
lesions which in turn represented 30 per 
cent of the total number of mass lesions 
within the spinal canal. 

During the last three years two cases 
of acute non-traumatic spinal epidural 
hemorrhage of undetermin edetiology have 
been observed on the Neurological Division 
at Bellevue Hospital. 


CASE REPORTS 


Case 1. F. C,, a thirty-nine year old 
woman, was admitted to the Bellevue Hos- 
pital Neurological Division on August 6, 1947, 
with the complaints of epigastric pain, vomit- 
ing, numbness and paralysis of both legs for 
three days. Ten days before admission she had 
a sharp pain on the medial aspect of the left 
leg below the knee. This disappeared in two 
days and she was then without symptoms until 
three days. before admission on August 3, 
1947. On this day she experienced epigastric 
pain lasting a short while and completely 
relieved by rhubarb and soda. On the following 
day at 11:30 A.M. there was a recurrence of 
severe epigastric pain, belching, nausea and 
vomiting associated with severe mid-back 
pain, numbness in the lower part of her legs 
and inability to walk. Within three hours a 
complete paraplegia developed with an upper 
abdominal level. She was admitted to Gouver- 
neur Hospital that evening and remained 
there for two days before her transfer to 
Bellevue Hospital. At Gouverneur Hospital 
she continued to complain of epigastric pain, 
nausea and vomiting and had to be catheterized 


* From the Neurological Service (Cornell Division), Bellevue Hospital, New York, N. Y. Read before the Section 
of Neurology and Psychiatry of the New York Academy of Medicine, February 10, 1948. 
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for urinary retention. A lumbar puncture was 
attempted but because of her obesity the 
puncture was traumatic and unsuccessful. 

Episodes of right upper quadrant and epi- 
gastric discomfort with eructations and sub- 
jective “‘bloating” were first remarked by the 
patient six years before admission. These 
symptoms almost invariably followed the in- 
gestion of fried or fatty foods and recurred 
about once monthly without specific relation 
to menstrual periods. The gastrointestinal 
symptoms immediately preceding the onset 
of the paraplegia were considered by the 
patient as typical of one of these attacks. 
A cesarean section had been performed eight 
years before admission but the remainder of the 
past and family history was non-contributory. 

General physical examination revealed the 
following: temperature 101°F., pulse rate 100, 
respiratory rate 12 and blood pressure 130/86. 
The patient was very obese, vomited almost 
continuously and produced small amounts of 
bile-stained vomitus. There was a_ second 
degree burn on the back in the region of D8. 
This had resulted from the inept application 
of a hot water bag before her admission to 
the hospital. There was slight epigastric 
tenderness. Pelvic examination revealed uterine 
fibroids. 

Neurologic examination revealed that the 
sensorium was clear. Cranial nerve functions 
were normal and the neck was supple. There 
was moderate tenderness on pressure over 
the spinous processes from Ds to Dg. The 
upper extremities were normal. There was a 
complete flaccid paraplegia of the lower limbs 
with retention and overflow incontinence of 
urine and feces. No atrophy or fibrillations 
were observed. Deep tendon reflexes were 
absent in the lower extremities with no 
Babinski toe signs. There were bilateral 
Hoffman signs. Superficial abdominal reflexes 
were absent in the lower segments, present, 
equal but underactive in the upper segments. 
Sensory examination disclosed absence of pain, 
touch, temperature, vibration and position 
sensation below the level of D8, with moderate 
impairment in these sensory forms for one 
dermatome above this level and unimpaired 
sensation of the remainder of the body. 

Laboratory data were reported as follows: 
Urinalysis showed 1+ albuminuria, 20 white 
cells per cu. mm., and many bacteria, un- 
doubtedly the result of a mild cystitis from 
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urinary retention. Hemoglobin was 14 Gm. 
White blood cells were 12,200 on admission 
but down to 7,500 in several days, with 
normal differential. Bleeding and clotting 
times were normal. The capillary fragility 
and blood Mazzini tests were negative. Blood 
non-protein nitrogen was 40 mg. per cent; 
fasting blood sugar was 97 mg. per cent; 
total protein was 6.2 Gm. per cent with 
albumin-globulin ratio of 3.8/2.4; icteric 
index 10, cephalin flocculation test negative. 
Blood phosphorus was 2.36, alkaline phos- 
phatase 3.0 units. Lumbar puncture revealed 
slightly xanthochromic fluid with initial pres- 
sure of 190 mm. water. Manometric studies 
revealed a partial block with slow rise and fall 
after jugular compression. Spinal fluid protein, 
was 180 mg. per cent, sugar 83 mg. per cent, 
chlorides 705 mg. per cent, Wassermann test 
negative. Roentgenograms of the vertebral 
column were within normal limits. 

Because of the suddenness of the onset of a 
complete paraplegia with evidence of cord com- 
pression a diagnosis of vascular accident 
(hemorrhage), possibly into a_ pre-existing 
spinal cord neoplasm, was made. Laminectomy 
was, therefore, performed on the morning of 
August 8, 1947. Laminae from D4 to D7 were 
unroofed, and a hemorrhagic mass was found 
in the epidural space at Ds and D6. This 
mass was removed completely from the pos- 
terior and lateral surfaces of the dura; after 
hemostasis was obtained with some difficulty, 
the dura and underlying cord were pulsating 
well. Pathologic examination of the removed 
tissue revealed clotted blood with fibrin and 
few inflammatory cells, with no evidence of 
neoplasm. During a twenty-week period of 
observation since surgery there has been no 
recovery of function in the lower limbs. 

Case ul. D.G., a forty-three year old man, 
was admitted to Lenox Hill Hospital on 
April 1, 1946, with the complaint of sudden 
paralysis of both lower limbs. On March 21, 
1946, ten days before this hospital admission 
while shaving he experienced a sudden sharp 
pain in the region of the lower lumbar spine. 
This became intense and agonizing in a few 
minutes and began to radiate down the pos- 
terior aspect of both thighs to the level of the 
knees. He was admitted to Huntington Hos- 
pital, Long Island, that same day. During the 
course of a few hours he had rapidly increasing 
weakness of both legs, progressing to a com- 
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plete paraplegia in three days. He was trans- 
ferred to Lenox Hill Hospital on April 1, 1946. 
Fifteen vears before this illness he strained 
his back when he attempted to lift a heavy 
weight. At this time he had an attack of lumbar 
pain similar in location to this severe episode 
but much milder in intensity. The pain dis- 
appeared in a few days and was not accom- 
panied by weakness or sensory changes. During 
the intervening years he had had three or four 
similar transient attacks of back pain. 
Neurologic examination revealed a com- 
plete paraplegia with absence of sensation in 
all forms below the level of D12. X-rays of the 
dorsolumbar spine showed slight irregular 
sclerosis of the body of the twelfth dorsal 
vertebra but no other bone or joint disturbance. 
A pantopaque myelogram was performed on 
April 2, 1946, and revealed almost complete 
obstruction to the flow of the opaque medium 
at the level of the inferior border of D12. 
Laminectomy was performed on April 2, 
1946. Upon exposure of the epidural space a 
reddish-brown, firm-looking sheet of tissue, 
approximately 10 by 3 by 3 cm. was disclosed 
along the dorsal aspect of the dura and par- 
tially encircling it, particularly at the level of 
Li. The upper portion of this mass extended 
to Dg. The tissue could not be identified 
grossly at operation and a frozen section was 
reported as negative for tumor tissue. Final 
pathologic diagnosis was hemorrhagic mass 
with fibrin and a few inflammatory cells. 
Following operation he had return of sensa- 
tion in both legs without return of motor 
function. However, sensation became pro- 
gressively impaired during later convalescence 
and at the time of admission to Bellevue Hos- 
pital on March 27, 1947, the loss of sensation 
was similar to that observed preoperatively. 
At the time of this report the paraplegia is 
complete, with a sensory level at D12. Lumbar 
puncture on April 2, 1947, revealed an initial 
pressure of 50 mm. of water, clear, colorless 
fluid, spinal fluid protein of 48 mg. per cent 
and a negative Wassermann test. Manometric 
studies showed no evidence of block. Bladder 
control is his main problem although re- 
habilitation with braces and crutches has 
been accomplished. 


COMMENT 


A total of ten cases of acute spinal epi- 
dural hemorrhage, including the two pre- 
sented in this report, have been reported 
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in the literature. Although each case is 
classified as non-traumatic in origin, sev- 
eral®*:*12 had specific minor tnjuries associ- 
ated with the onset of symptoms. Each of 
these four patients (Cases 7 to 10 in 
Table 1) had minor falls without direct 
injury to the back. The absence of frac- 
ture-dislocation by roentgenographic or 
operative demonstration was considered 
by the authors as evidence that the rela- 
tively minor trauma played no major 
etiologic role. For this reason and because 
of the type of precipitating etiologic fac- 
tors in the other cases, all have been 
grouped together for comparison in Table 1. 

The age of onset varied from twenty 
months to seventy-five years. Eight of 
the ten cases, however, occurred in the 
age group between eighteen and forty- 
three years. This relatively young age 
incidence is informative in differentiating 
the entity of spinal epidural hemorrhage 
from sudden paraplegia secondary to 
metastatic cord lesions. There was no sex 
difference in the series of ten patients. 

Although specific direct or indirect 
trauma to the back was not recorded in 
the first six cases in Table 1, some form of 
precipitating straining effort was reported 
in all but two instances. One of the two 
was a twenty months old infant whose 
epidural hemorrhage accompanied an acute 
infection in which the possibility of in- 
creased bleeding tendency was not com- 
pletely excluded. The type of straining 
effort varied. Straining at stool was reported 
by Bain.! Hopkins’ patient suddenly lunged 
forward while he was shoveling coal. A 
sudden twist in bed was mentioned in one 
of the two cases reported by Shenkin, 
Horn, and Grant.” Severe vomiting dur- 
ing an attack of cholecystitis preceded 
the paraplegia in Case 5 (Table 1), while 
the patient in Case 6 experienced symp- 
toms while he was shaving, with no history 
of any form of straining effort or minor 
injury at the onset. 

Back pain, sharp and severe, and at the 
approximate level of the pathologic lesion 
was recorded as the first symptom in six 
of the ten reported cases of acute spinal 
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epidural hemorrhage. In five of these six 
cases associated radicular pains were pres- 
ent. The interval from the onset of the 
first symptom to the development of 

complete paraplegia varied from twenty 
minutes to ten days, but 50 per cent of the 
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toms and the others four days later. The 
location of the epidural hemorrhage in 
two of these three fatal cases was in the 
upper cervical region. However, there is 
no cord level particularly vulnerable to 
this type of lesion, the distribution in the 


TABLE I 


Activity at Time 


Authors of Onset 


. Bain! 1897 18 Housemaid, strain- 
ing at stool 


. Hopkins? 1899. .| 40? Shoveling coal 

. Shenkin et al.'°| 20 
1945 mos. 

. Shenkin et al.'°| 42 


1945 
. Kaplan 1947.... 


Acute infection 
Sudden twist in bed 


Vomiting with 
cholecystitis 


. Kaplan 1947.... Shaving 


. Hassin et 
1935 


Minor fall because 
of limping gait 

. Jonas® 1911 Farmer, fell from 
haystack 


. Reid et al.? 1925. Trivial fall 
bicycle 

Fell 4 to 5 feet, 
striking buttocks 


from 


. Ver Brugghen'? 
1946 


Interval 


Level of 


Para- 
Lesion 


plegia 
to Sur- 


Course 
Onset to 


Para- 
plegia 


2 hr. C2-3 Quadriplegia in 2 
hours, fatal 
Fatal 4 
onset 
Complete recovery | 
yr. after operation 
No recovery 1 year 
after laminectomy 
No recovery 12 weeks 
after laminectomy 
Di2-L1 |No_ recovery 144 
years after lami- 
nectomy 
Improved for 2 
weeks, then expired 
postoperatively 
Recovered leg func- 
tion after surgery; 
no fracture-disloca- 
tion 
Expired in 4 days, no 
fracture-dislocation 
Almost complete re- 
covery several 
weeks 


20 min. Lumbar days after 


10 days Upper 


dorsal 


D5-6 


2 hr. 


3 hr. 4 days | D5-6 


3 days| 8 days 


2 days Dio 


10 days 


24 hr. 10 days | D5-6 


24 hr. C3 to 


lumbar 


Cs5-6 


few hr. 


patients were completely paralyzed below 
the level of their lesion within three hours 
of the onset of complaints. The time inter- 
val from the development of the para- 
plegia to surgical intervention was not 
indicated in five of the ten cases but the 
shortest was four days (Case 5 Table 1). 
This represents a delay occasioned by 
diagnostic difficulties and perhaps accentu- 
ates the urgency of exploratory laminec- 
somy in any such catastrophic level lesion 
tuggesting cord compression. 

Three of the ten reported cases were 
fatal before surgical intervention, one 
within a few hours of the onset of symp- 
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reported cases sparing no region. Of the 
total of ten cases, two were upper cervical 
in location, one lower cervical, one upper 
thoracic, three mid-thoracic, one lower 
thoracic, one thoraco-lumbar and one 
lumbar. 

The results of surgery are obviously not 
statistically significant in this small series 
of cases. Three of the seven surgically- 
treated patients recovered completely or 
almost completely after removal of the 
blood clots. No recovery of lower limb 
function was noted in the remaining four 
cases although follow-up periods extend 
from fourteen weeks to one and one-half 
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I | | + 
2 | 
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years. One of these patients Case 7 (Table1) 
expired two weeks postoperatively. 

The differentiation of acute spinal epi- 
dural hemorrhage from other sudden non- 
traumatic spinal cord insults may not be 
possible on clinical grounds. Hemorrhage 
into a pre-existing intra- or extramedullary 
neoplasm or into a syringomyelic cavity 
has most often been preceded by warning 
symptoms. Acute epidural infection, usually 
accompanied by roentgenographic evidence 
of vertebral osteomyelitis, may also be 
distinguished by the systemic signs of 
inflammatory disease. Demonstration of a 
partial or complete spinal fluid manometric 
block will serve to exclude processes such 
as acute transverse myelitis, hematomyelia 
without edema and anterior spinal artery 
thrombosis. Dissociation of sensory find- 
ings in cases of hematomyelia and con- 
finement of the pathologic changes to the 
ventral two-thirds of the cord in anterior 
spinal artery thromboses differentiate these 
two syndromes from epidural hemorrhage. 
Cord dysfunction resulting from the nebu- 
lous element of “spinal shock” which 
occurs after many acute lesions undoubt- 
edly requires exploratory laminectomy as 
the diagnostic as well as_ therapeutic 
procedure in all questionable cases. 

Speculation about the etiology of non- 
traumatic or “spontaneous” spinal epi- 
dural hemorrhage has not been aided by 
convincing pathological evidence. Bleeding 
into the spinal epidural space is usually 
venous in origin, and it is our belief that 
the source of the focal epidural hemorrhage 
is some form of vascular anomaly of the 
epidural venous plexus. Rupture of such 
vascular abnormalities by minor straining 
efforts may be explained logically by a 
consideration of the physiologic anatomy 
of the epidural venous system. 

The space commonly referred to as epi- 
dural in the spinal canal does not corre- 
spond strictly to the intracranial epidural 
space. The former is actually an “intra- 
dural” space. In the intracranial cavity 
the dura consists of two adjacent mem- 
branous layers, closely approximated, with 
a potential space between them except 
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where they are separated by the intra- 
cranial venous sinuses. The venous sinuses, 
therefore, occupy this so-called ‘‘intra- 
dural” space. Epidural hemorrhages re- 
sulting from trauma to the cranium occur 
external to both dural layers. In the region 
of the foramen magnum the two dural 
layers diverge, the outer one becoming con- 
tinuous with the periosteum of the inner 
surface of the vertebral column. The inner 
dural layer is then the recognizable dural 
covering of the spinal cord when the 
laminae are reflected. Similar in location 
to the intracranial venous sinuses and 
continuous rostrally with them is the epi- 
dural plexus of veins. The epidural veins 
lie in the loose network of epidural aerolar 
and adipose tissue. They are formed from 
small venous tributaries passing with the 
spinal nerve roots through the interverte- 
bral foramina. These, in turn, are con- 
tinuous with the posterior vertebral venous 
plexus and, thereby, with the pelvic venous 
system. The subarachnoid-pial veins con- 
nect with the epidural venous plexus along 
the nerve roots penetrating dura. 

The clinical anatomy of the vertebral 
veins has been a subject of study in recent 
years. Work by Batson,” Bock,* Cruveil- 
hier,t and Norgore® has resulted in the 
demonstration of a fourth system of veins, 
namely, the vertebral or meningorachidian 
system in addition to the caval, portal and 
pulmonary systems. The epidural veins 
and plexuses comprise the main portion 
of this vertebral venous system. Serial 
x-rays of the body following the injection 
of a dye (water color vermilion) into the 
dorsal vein of the penis demonstrated a 
flow of the injected material through the 
veins along the pelvic girdle, along and 
within the vertebral column and, finally, 
inside the cranial cavity, by-passing the 
vena cava. The posterior vertebral and 
epidural veins are of the primitive type, 
have no valves and carry blood at con- 
siderably lower pressures than the caval 
venous system. This increases the freedom 
of venous circulation and facilitates the 
reversal of venous flow under certain cir- 
cumstances, such as posture, coughing, 
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sneezing and straining. The anatomic 
“‘rediscovery” of the vertebral venous 
system resulted from efforts to explain 
“paradoxical metastases” from pelvic neo- 
plasms, particularly carcinoma of the 
prostate. It provides an explanation for 
intracranial and vertebral metastatic le- 
sions without involvement of lung par- 
enchyma. The existence of a fourth venous 
system explains also the mechanism by 
which blood may return to the heart after 
occlusion of large venous structures, such 
as the femoral or iliac veins. 

Vascular abnormalities of the spinal cord 
have been classified into five groups by 
Wyburn-Mason.'* These are: (1) venous 
abnormalities, including varicosities (an- 
gioma racemosum venosum) and secondary 
venous changes occurring below a com- 
pressing cord lesion; (2) arteriovenous 
angiomas; (3) arterial anomalies (an- 
eurysms); (4) syphilitic aneurysms and 
(5) telangiectases. The two types of 
vascular abnormalities found in the epi- 
dural space are varicosities and telangiec- 
tases. Turner and Kernohan," in a patho- 
logic study of forty-six cases of vascular 
malformations and tumors of the cord, 
included three cases of epidural varices, 
none of which type was seen by Wyburn- 
Mason. In addition, of course, are the true 
extradural vascular tumors, such as the 
hemangioblastoma. 

It is probable that a straining effort, 
increasing intra-abdominal and intrapelvic 
pressure, causes a rise of pressure and re- 
versal of flow in the epidural venous sys- 
tem. Hypothetically, rupture of a weakened 
vascular wall in some form of epidural 
venous abnormality may account for acute, 
non-traumatic spinal epidural hemorrhages. 


SUMMARY 


Two cases of acute non-traumatic spinal 
epidural hemorrhage are reported. Eight 
additional cases, four of which had a his- 
tory of minor indirect trauma, have been 
collected from the literature. In spite of 
the apparent rarity of the syndrome aware- 
ness of its existence should lead to prompt 
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surgical intervention in an effort to aviod 
permanent paraplegia. 

Although the etiology of the non-trau- 
matic form of spinal epidural hemorrhage 
remains obscure, certain factors suggest 
that rupture of a weak vascular wall in a 
pre-existing abnormality of the epidural 
venous plexus may be the pathogenetic 
mechanism of this acute spinal cord syn- 
drome. These factors are: (1) pathological 
evidence of the focal occurrence of two 
types of vascular abnormalities, venous 
varicosities and telangiectases in the epi- 
dural space; (2) the clinical anatomy of 
the vertebral venous system, in which the 
absence of valves permits rapid transmis- 
sion of increased venous pressure from 
intra-abdominal and pelvic veins to epi- 
dural veins; and (3) the history of some 
form of straining effort immediately pre- 
ceding the onset of symptoms in eight of 
the ten reported cases of spinal epidural 
hemorrhage. 
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BASIS FOR PLANNED MANAGEMENT IN INTESTINAL 
OBSTRUCTION* 


Manugt E. LicuTensteIn, M.D. 
Chicago, Illinois 


IMPLE intestinal obstruction does not 
always require relief by surgical 
means. In many instances obstruction 

has been overcome following a period of 
planned management designed to relieve 
the patient of the effects of vomiting and 
to relieve the intestinal canal of distention, 
with its effects on the general condition of 
the patient and the local condition in the 
bowel. This planned management has been 
called conservative therapy but it is not 
opposed to surgery when the latter is indi- 
cated. Obstruction which accompanies or 
follows acute inflammation within the 


abdomen may be relieved by treatment 
directed toward overcoming the inflam- 


matory process. The use of antibiotics or 
sulfonamides and intravenous infusions of 
blood, dextrose, proteins and minerals with 
drainage of an abscess when indicated fre- 
quently relieves obstruction. When adhe- 
sions following one or more abdominal op- 
erations are the cause of obstruction, a 
period of conservative management may be 
followed by complete relief, thereby avoid- 
ing the addition of more adhesions by 
another operation. In some instances, using 
the same conservative means, complete ob- 
struction in a sick patient may be con- 
verted into an incomplete obstruction and 
permit improvement in the patient’s condi- 
tion before surgery is undertaken; while in 
others sufficient improvement may occur 
to permit preparation of the patient for 
what may be an extensive or serious opera- 
tion in spite of the persistence of the com- 
plete obstruction. 

Thus conservative management of sim- 
ple intestinal obstruction is not only a 
therapy for the condition but also a means 


of preparation of the patient for the surgi- 
cal relief of obstruction when this is found 
to be necessary. The time required for 
successful conservative therapy is not im- 
portant so long as satisfactory progress is 
being made. However, persistence in this 
form of management without evidence of 
improvement, such as deflation of the 
bowel with a return of normal peristalsis, 
is hazardous and surgery must not be de- 
ferred. Conservative management must 
not be confused with neglected or delayed 
management which favors disabling com- 
plications or death. Surgery without delay 
is especially urgent in strangulation ob- 
struction. In closed loop obstructions of 
the large bowel immediate decompression 
is necessary and surgery should be done 
when it is found that rectal or colonic 
irrigations do not relieve the obstruction. 
The illness of the patient in acute in- 
testinal obstruction varies in intensity 
with the grade of the obstruction (complete 
or incomplete), its duration, its level in the 
intestinal canal (high, intermediate or low) 
and the extent of vascular impairment in 
the involved section of bowel. These factors 
determine (1) the amount of fluid and 
mineral loss through vomiting or stagna- 
tion in the intestinal lumen; (2) the extent 
of intestinal distention; (3) the severity of 
toxemia and infection which follows gan- 
grene (actual or impending) of the involved 
bowel; and (4) the blood changes associated 
with shock, uremia, alkalosis, acidosis, 
hypohydration, etc. All of these factors 
play a role, to a greater or lesser extent, in 
the production of symptoms following ob- 
struction due to any of the large variety of 
pathologic lesions responsible for imter- 


* From the Division of Surgery, Northwestern University Medical School and the Cook County Graduate School 
of Medicine, Chicago, III. 
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ference with the passage of intestinal con- 
tents distally in the intestinal canal. 
Duration. A thorough analysis of the 


history of the patient’s complaint, a com- 
plete physical examination and the neces- 
sary laboratory work frequently aid in 
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understood following a review of the func- 
tional anatomy of the intestinal tract. The 
gastrointestinal canal embryologically is 
divided into three divisions: the foregut, 
the midgut and the hindgut. (Fig. 1.) 
Anatomically the foregut is that portion of 


Foregut 


Hindeut 


Celiac a.. 
gastric a 


Hepstic a Splenic a 


Gestro- 
denala 


Pancreatico- 
ducdenala 


Left gastro- 
epiploica 


‘Right gastro- 
epiploic a. 


Digestion 


Absorption 


Superior 
-" mesenteric a ~. 


colic a 
--Right colic a 


yintestinal aa 


Excretion 


Fic. 1. The three embryologic divisions of the gastrointestinal tract are de- 
limited by the distribution of three vessels from the abdominal aorta. The 
foregut supplied by the celiac axis is concerned with the process of digestion. 
The mid-gut supplied by the superior mesenteric artery is concerned with the 
process of absorption. The hindgut supplied by the inferior mesenteric artery 
is concerned with excretion of the non-absorbed residue. 


establishing the correct diagnosis before 
irreversible changes take place. The longer 
the duration the more extensive became 
the changes in blood and body tissues and 
the less effective became the propulsive 
and constrictive efforts of the intestinal 
musculature. When the blood supply to 
the bowel is involved, the more certain is 
the danger of necrosis, peritonitis, shock, 
toxemia and sepsis. Immediate relief is 
imperative. 

In the presence or absence of strangula- 
tion the prompt institution of correctional 
therapy as outlined herein will obviate 
many of the unfavorable consequences of 
prolonged interference with the flow of 
intestinal contents. 

Level of Obstruction. The variation in 
symptoms due to obstruction at different 
levels in the intestinal canal may be better 
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the digestive tract which receives its blood 
supply from the celiac axis of the aorta. 
Physiologically, these organs are concerned 
with the processes of digestion. 
Anatomically, the midgut receives its 
blood supply from the superior mesenteric 
artery. The organs supplied by this vessel 
are the jejunum, ileum and right half of the 
colon. (Fig. 2.) Physiologically, this por- 
tion of the intestinal canal is concerned 
with absorption. The process of absorption 
involves the selection of food substances in 
a relatively dilute state from the intestinal 
canal. If there is but a small amount of 
fluid available, absorption may be de- 
creased or delayed since the passage of 
materials from the lumen to the blood 
stream is a function of the osmotic tension 
of the solutes in the bowel and that of the 
blood in the intestinal vessels. Therefore, 


a 
~~-Letft colica 
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it is necessary for a large amount of water 
to be secreted into the intestinal lumen. 
This phase of absorption, dilution of food, 
is made possible by the secretion of succus 
entericus into the jejunum. The jeyunum 
has a very extensive arterial supply which 
furnishes the blood necessary for the pro- 
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maining in the ileum. The third portion of 
the midgut is the right half of the colon. 
This portion of the bowel absorbs water 
and salts. Thus there is no loss of the mate- 
rials which are secreted into the intestinal 


canal for the purpose of preparing food for 
absorption. 


Midgut 


Foregut 


Jejunum 


Succus entericus 


Water salts 


Stomach: Duod. Jejunum 
= 4 


Rt. Colon Lett Colon 


Liver Succus 
Pancreas entericus 


HIGH 
OBSTRUCTION 


Vomiting 


INTERMEDIATE 


OBSTRUCTION 


Vomiting 
and distention 


LOW 
OBSTRUCTION 


Distention 


Fic. 2. The mid-gut includes the jejunum, ileum and the right half of the 
colon. The jejunum is large in caliber and thick-walled with many vessels to 
supply the fluid needed for succus entericus. A rapid peristalsis carries this 
fluid and the food with which it is mixed to the ileum. Here absorption occurs 
and the residual fluid is taken up by the right half of the colon. Thus the high 
obstruction occurs in that part of the intestinal canal in which absorption is 
minimal. The low obstruction occurs in the hindgut after food and water have 
been absorbed. The intermediate obstruction lies between the former two. 


duction of succus entericus. Physiologi- 
cally, little absorption of water or salt 
occurs here. The second portion of the 
midgut is the ileum. In the ileum most of 
the food is actually absorbed. It is well 
known that chronic diseases involving the 
ileum are frequently associated with nutri- 
tional disturbances such as anemia and 
hypovitaminosis. While the ileum may 
absorb large quantities of water and salts, 
this would be disadvantageous since ab- 
sorption of water here would concentrate 
the intestinal contents and diminish ab- 
sorption of the nutritional elements re- 


Anatomically, the hindgut is supplied by 
one blood vessel, the inferior mesenteric 
artery. It includes the left half of the colon, 
sigmoid and rectum. The function of the 
hindgut is to store the non-absorbed residue 
of the intestinal contents and at intervals 
to expel this material from the intestinal 
canal. 

The foregut and the first portion of the 
midgut have secretions poured into their 
lumens. Below the jejunum absorption 
removes fluid from the intestinal canal. 
Intestinal obstruction in the jeyunum pre- 
vents the passage of secretions to the 
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absorptive portion of the intestinal canal. 
These secretions either stagnate or are 
removed by vomiting. Obstruction above 
this level is called high intestinal obstruc- 
tion. Obstruction below the level of the 
jejunum leaves a progressively longer por- 
tion of the intestinal surface available for 
absorption. Obstruction in the absorptive 
portion of the intestinal canal may well be 
called intermediate intestinal obstruction. 
Obstruction in the left half of colon does 
not interfere with absorption of the fluids 
poured into the intestinal canal. While 
there may be no immediate loss of fluids 
from the body, the primary difficulty is the 
inability to expel the non-absorbed residue. 
This results in distention which is charac- 
teristic of low obstruction. In high obstruc- 
tion intestinal secretions cannot be ab- 
sorbed. In low obstruction absorption may 
occur with but slight impairment for a long 
period of time. It is clear, then, that high 
obstructions are most serious since the 
patients become ill sooner from loss of 
fluids and salts and the symptoms are more 
pronounced. In these patients who have 
low obstruction many days may pass with 
few symptoms. 

Vomiting. Obstruction above the am- 
pulla of Vater results in vomiting with loss 
of gastric secretion. The loss of water and 
chlorides results in chemical changes in the 
circulating blood. Hydrochloric acid forma- 
tion in the stomach is associated with a 
decrease in chlorides and replacement of 
carbonic acid with bicarbonate in the blood 
stream. The following formula indicates 
the probable mechanism of hydrochloric 
acid formation: 


In Cell Blood Stomach In Cell 


| t 
NaH,PO, + NaCl HCi(PROTEIN) + NasHPO, 
NasHPO, + — NaHCO; + NaH,PO, 


Blood Blood 


The hydrochloric acid in the gastric cell 
is not free (lest corrosion of the tissues 
takes place) but is liberated from its com- 
bined protein by the action of chloresterase 
in the lumen of the stomach. 
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Normally the chlorides secreted into the 
stomach are returned to the blood stream 
by absorption from the intestinal canal. 
Chlorides lost in the urine and sweat are 
replaced by salt in the ingested food. The 
bicarbonate resulting from hydrochloric 
acid formation appears in the pancreatic 
and intestinal secretions and in the urine 
(alkaline tide). When absorption is impos- 
sible, as in high obstruction, vomiting pre- 
vents the absorption of chlorides secreted 
in the stomach and prohibits ingestion of 
chlorides present in food. This results in 
blood changes characterized by a decrease 
in blood chloride, an increase in blood 
bicarbonate and a shift in the blood pH 
toward greater alkalinity. If this condition 
continues, the blood changes may become 
profound and give rise to alkalosis. This 
condition is characterized by an increase 
in non-protein and urea nitrogen in the 
blood and, if progressive, uremic symp- 
toms may develop. 

Vomiting following obstruction lower in 
the intestinal canal removes gastric secre- 
tion, pancreatic secretion, bile and succus 
entericus. (Fig. 3.) This is associated with 
a loss of water, carbonates, bicarbonates 
and sodium. Definite blood changes occur. 
There is a decrease in blood bicarbonate, a 
shift in the blood pH to decreased alkalin- 
ity and a decrease in blood sodium. 

The tissues lose their capacity to hold 
water because of the loss of sodium. In the 
past many of the symptoms resulting from 
these losses were attributed to toxemia. It 
appears that the symptoms are more likely 
due to the pathologic state associated with 
the blood changes which follow excessive 
vomiting. It has been pointed out that the 
most constant change and the one which 
gives the best index of the true condition 
of the patient is the elevation of blood urea. 
This results not only from vomiting but 
also from the increased metabolism of 
endogenous protein which occurs in the 
presence of intestinal obstruction. The loss 
of chloride varies with the amount of 
vomiting. The level of the carbon dioxide 
combining power is variable but in general 
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in the presence of decreased chlorides it is 
elevated (alkalosis) and in the presence of 
normal values for chloride it is normal or 
decreased (acidosis). Under the influence 
of satisfactory treatment, whether con- 
servative or surgical, the blood chemical 


Saliva 
1,500 cc. 
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of vomiting and fluid stagnation. Under 
normal circumstances the average indi- 
vidual excretes from 5 to 10 Gm. of sodium 
chloride daily depending on his or her 
activities, occupation, natural habits of 
diet, etc. When no salt is ingested, urinary 


Secretion Vol. NaCl. 


Gastric 
-- juice 
2,500ce 


*.Pancreatic 
Juice 
700 ce. 


Intestinal 
secretions 
5,000cc. 


Saliva 

Bile 

Gastric juice 
Pancreatic juice 


Intestinal 


Total plasma volume 


1,500cc. 7 gms. 


500 cc. 7 gms. 


2,500cc. 15 gms. 


700cc. 8 gms. 


secretions 3,000cc. | 18 gms. 


8,.200cc | 55 gms. 


3,500cc.| 23 gms. 


Fic. 3. The volume of secretions and sodium chloride content derived from the gastrointestinal 
canal; continuous absorption is necessary to maintain the plasma volume. Loss of secretions from 
the gastrointestinal canal is reflected in the loss of plasma volume and blood chlorides. 


values return to normal, the urea usually 
more slowly than the other values. 

In view of this the first indication for 
therapy when vomiting occurs is the re- 
placement of the materials lost both 
qualitatively and quantitatively. The pa- 
tient who vomits not only loses fluids from 
the body but also does not receive fluids 
which are the daily body requirement for 
the elimination of waste and regulation of 
body temperature. Under normal circum- 
stances the average individual requires 
from 2,000 to 3,000 cc. of water daily for 
the purposes of elimination and tempera- 
ture regulation. In addition to the fluid lost 
through vomiting a considerable amount 
of fluid may be immobilized in the non- 
absorbing portion of the intestinal canal 
which, because of distention and vascular 
damage, may be non-functioning. Thus the 
total water requirement may vary between 
3,000 and 5,000 cc. when the patient is first 
seen. 

The loss of salts varies with the amount 


excretion may remove less than 5 Gm. in 
twenty-four hours. When the blood value 
for sodium chloride drops from the average 
of 650 mg. to the critical level of 520 mg., 
chloride secretion in the urine may drop to 
o. Thus at least 5 Gm. of sodium chloride 
is necessary to maintain the blood chloride 
level. Gastric juice has approximately 
4 Gm. of chloride in 1,000 cc. The amount 
of salt to be administered to the patient 
must include the daily normal requirement 
plus the amount lost through vomiting 
and the amount immobilized in the lumen 
of the intestinal canal. These amounts 
vary in different patients. It is unfortunate 
that a blood chloride determination does 
not always aid in establishing the degree of 
chloride loss. Table 1 indicates normal 
values in the blood. Profound changes in 
the blood resulting from hypohydration, 
etc., may be determined by the use of a 
few laboratory tests. However, early in 
obstruction the tendency for homeostasis 
to maintain normal values in the blood in 
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spite of tissue depletion makes such 
determinations of less value than a clinical 
estimate of the patient’s condition. 

A guide to the amount of fluid necessary 
to restore the fluid balance is the quantity 
of urine secreted. Since water for evapora- 
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depends on the patient’s requirements. The 
patient is in need of sodium chloride but 
the quantity of this mineral must be ad- 
ministered in proportion to the patient’s 
needs. It may be noted (Table 11) that 
4,000 cc. of isotonic salt solution contains 


TABLE I 


Plasma 


Cells 


Whole Blood Blood Serum 


Dextrose 
Proteins 
Fibrinogen 
Serum globulin 
Serum albumin 4.1 (3.8-6) 
Ratio:A:G 1.521-2:1 
Hb 13 -15 Gm. 
RBC 4.5-5.0 million 
Hematocrit Male 42-48 
Female 39-45 

1.057 

1.025 


80-120 mg. 
6.7-7.6 Gm. 
0.27 

2.7 (1.5-3) 


S.G. Blood 


Serum 


tion to regulate body temperature has a 
priority, a scant income will show a dimin- 
ished urinary output. The patient should 
be supplied with that quantity of fluid 
which will afford the elimination of 1,000 
to 1,500 cc. of urine with a specific gravity 
that varies between 1.010 and 1.020. It is 
necessary to record the urinary output and 
keep a record of the volume injected since 
the administration of too much fluid may 
waterlog the patient. It has been found 
desirable to administer 3,000 cc. of fluid 
intravenously at the rate of one drop per 
second by continuous infusion over a 
twelve-hour period. To supply as much as 
6,000 cc. when this amount is deemed 
necessary (this is unusual), it may be given 
at the rate of one drop per second over a 
period of twenty-four hours. A_ rapid 
administration of fluids to a hypohydrated 
patient increases the urinary output with- 
out hydrating the patient. The fluid passes 
from the blood stream into the kidneys and 
is eliminated with a very low specific grav- 
ity. This is a waste of fluids when hydration 
is desired although it may be desirable 
when toxins are to be eliminated. 

The quality of the solution administered 
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36 Gm. of salt. This amount may be much 
more than is necessary for the patient and 
may be harmful in that the kidneys 
may not be able to eliminate the excess 
promptly enough. This will result in the 


TABLE II 
INTRAVENOUS SOLUTIONS GM./1,000 CC. 


Dex- | 


trose 


Other 


NaCl Salts 


5.0% Dextrose......... 
5.0 Dextrose in 0.9% 


Ringers Solution........ 
Hartmans Solution 

67.0 
50 
60 
50 
35 


Parenamine 
Whole Blood Citrated... 


storage of salt in the body tissues, with the 
development of edema. If the patient 
already has renal damage, the ability to 
eliminate salt may be so-impaired that 
edema will appear more promptly. One 


} 
| | | 
| 
| 
or 
g.O 
2.4% Dextrose in .45% 
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should, therefore, gauge the amount of salt 
necessary by the volume of the vomitus 
plus the amount of secretion that may be 
removed from the intestinal canal by suc- 
tion and the estimated amount of stagnant 
secretion in the intestinal lumen. Table 1 
lists isotonic solutions which may be of 
value in intravenous therapy. The mixture 
2.5 per cent dextrose with .425 per cent 
sodium chloride is a most desirable solution 
because its continuous administration will 
avoid the possibility of supplying too much 
or too little salt. It is an isotonic solution 
4,000 cc. of which contain but 17 Gm. of 
sodium chloride. This amount frequently 
is an adequate amount in a twenty-four- 
hour period for the average individual with 
complete intestinal obstruction. In the 
absence of vomiting 4.5 to g Gm. of salt 
will suffice. The continuous use of .g per 
cent sodium chloride with or without 
5 per cent dextrose supplies too much salt. 
The use of 1,000 cc. of isotonic sodium 
chloride in distilled water or 250 cc. of 
2 per cent sodium chloride as an initial 
dose helps to restore more promptly the 
immediate chloride and sodium shortage. 
The patient who is neither vomiting nor 
losing gastrointestinal secretions by suc- 
tion or diarrhea is not in need of much 
salt. The use of 2.5 per cent dextrose in 
.45 per cent sodium chloride solution is 
safer since it avoids overmineralization 
when doubt exists as to the need for 
sodium chloride. 

Distention. Distention of the abdomen 
in intestinal obstruction is caused by the 
accumulation of gas and the immobiliza- 
tion of fluids in the intestinal canal. The 
gas content represents for the most part 
(70 per cent) swallowed air. The remainder 
is derived from fermentation or putrefac- 
tion of intestinal contents and from the 
diffusion of gas from the blood stream into 
the lumen of the bowel. The immobiliza- 
tion of fluids in the intestinal canal is due 
to decreased peristalsis in complete ob- 
struction, decreased absorption, venous 
stagnation and a continuous secretion due 
to secretagogue stimulation, 
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The results of distention are: (1) portal 
stagnation; (2) changes in the mucous 
membrane; (3) toxemia; (4) peritonitis; 
(5) thoracic disturbances; and (6) a de- 
crease in volume and increase in concen- 
tration of the circulating blood. Portal 
circulation is assisted by active intestinal 
motility. In complete obstruction with 
distention, a marked reduction in motility 
occurs. This decreases the volume of portal 
circulation. When peristalsis returns, the 
bacterial laden blood floods the liver and 
produces the changes which in the past 
have been responsible for the death of the 
patient following relief from the obstruc- 
tion. Dragstedt has shown that Coryne- 
bacterium botulinum toxin is absorbed by 
the mucous membrane in an obstructed 
loop of bowel but it is not absorbed by the 
mucous membrane in the unobstructed 
bowel. The alteration in the selective ab- 
sorption of the mucous membrane may 
account for the toxic symptoms which 
appear in this condition. In the presence of 
distention diffusion of toxins of non-bac- 
terial origin through the intestinal wall 
occurs. It is thought that these toxins may 
be absorbed by the lymphatics and carried 
to the blood stream. The nature of the 
toxemia and the origin of the toxins inde- 
pendent of the alterations in the blood are 
as yet not fully understood. Peritonitis can 
occur as the result of perforation or seepage 
of bacteria through the wall of a distended 
loop of bowel. Thoracic disturbances ac- 
company marked distention. Descent of 
the diaphragm is difficult and restricted 
and respiration, both thoracic and ab- 
dominal, is impaired. A varying degree of 
anoxemia results from the failure of com- 
plete pulmonary ventilation. The respira- 
tory difficulty also occasions cardiac dis- 
tress. A negative intrathoracic pressure is 
required for the unimpaired passage of 
blood from the vena cava into the heart. 
This decrease in blood volume flow to the 
heart further contributes to the anoxemia. 
In the elderly patient the thoracic dis- 
turbance resulting in pulmonary disease 
and anoxia is frequently the cause of death. 
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The reduction in blood volume and con- 
centration of the circulating blood is 
associated with disturbances in regulation 
of the body temperature and also the 
peripheral circulation. Frequently they are 
responsible for misinterpretations of 
laboratory data. 

In view of the results of distention it is 
obvious that the indication for the treat- 
ment of this phase of intestinal obstruction 
is decompression of the distended bowel. 
This may be accomplished by intubation 
and suction. The important contributions 
of Wangensteen and Johnson and the de- 
velopment of the Miller-Abbott tube and 
its modifications have made treatment of 
this phase of intestinal obstruction possible 
without resorting to immediate surgery. 
In some instances decompression by the 
internal method may be difficult or impos- 
sible and the establishment of an ileostomy 
or cecostomy may be in order. In some 
cases (incarcerated hernia) prompt surgery 
may overcome the distention. Inhalation 
of oxygen has been suggested for its value 
in the removal of nitrogen by diffusion 
into the blood stream. Its general salutary 
effect in sustaining an elderly patient should 
warrant its more frequent use. 

Strangulation. The extent of vascular 
impairment plays a considerable role in 
the severity of the illness of the patient. 
When strangulation of the bowel occurs in 
the free peritoneal cavity, the symptoms 
are more severe than when a similar acute 
strangulation occurs in a hernial sac. As a 
result of strangulation, a loss of blood pro- 
teins into the lumen of the bowel and into 
the peritoneal cavity occurs. The bowel 
itself becomes congested and holds im- 
mobilized a volume of blood that is in pro- 
portion to the length of the involved seg- 
ment. In most instances the venous return 
is occluded before arterial obstruction takes 
place. The amount of blood pumped into 
tissues whose veins are occluded may be 
considerable. This loss of blood from the 
circulatory system may result in shock and 
prove fatal. Peritonitis frequently accom- 
panies strangulation and toxemia is often 
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the cause of the profound symptoms which 
may be present. In view of these effects of 
strangulation it is clear that the indication 
for therapy for this phase of intestinal ob- 
struction alone are the restoration of blood 
proteins and blood volume by the use of 
blood transfusions and the removal of the 
dead bowel from the peritoneal cavity as 
promptly as the condition of the patient 
will permit. Frequently the removal of 
dead bowel is the essential treatment for 
shock and infection. The value of hemo- 
therapy, serotherapy and chemotherapy 
for their antitoxic or antibacterial effects 
must be kept in mind. The possibility of 
infection in any case is so likely that anti- 
biotic therapy should be instituted early 
in the course of management. 


SUMMARY 


The duration of symptoms and the level 
of obstruction determine the intensity of 
three phases of intestinal obstruction from 
the point of view of preoperative therapy. 
The effects of vomiting may be overcome 
by the use of the appropriate quality of 
intravenous solutions in adequate amounts. 
Distention may be overcome by decom- 
pression through intubation and suction or 
if necessary, ileostomy, cecostomy or re- 
lease of incarceration. The effects of stran- 
gulation may be overcome by the removal 
of the dead bowel from the peritoneal 
cavity as promptly as circumstances permit 
and by the use of blood or plasma 
transfusions. 

While the patient is being prepared for a 
prospective operation, certain diagnostic 
and additional therapeutic procedures may 
be carried out. A complete examination is 
essential to observe hernias, scars, rectal 
tumors, etc. The patient’s stomach is 
aspirated of its contents and washed out. 
A suction tube is inserted, continuous suc- 
tion is instituted and a record is kept of 
the volume of secretion aspirated. In the 
absence of acute abdominal inflammation 
a 2-quart enema is given to empty the 
colon. A scout film of the abdomen is taken 
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to determine the bowel pattern. If disten- 
tion decreases, suction is discontinued at 
intervals and 2 to 4 ounces of mineral oil 
are placed in the stomach. This oil is looked 
for in the subsequent washings from the 
large bowel. If only a small amount of the 
enema can be retained, a barium enema 
may be given and the site of obstruction 
noted on flouroscopic examination or in 
the x-ray film. If repeated enemas fail to 
relieve the obstruction in the large bowel, 
a cecostomy is necessary to overcome the 
closed loop obstruction. When oil given by 
mouth fails to appear in the washings from 
the colon and the intestinal sounds dis- 
appear, complete obstruction of the small 
intestine Is present and exploration of the 
abdomen is necessary. The presence of oil 
or gas in the washings from the colon indi- 
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cates that the obstruction is not complete 
or that the obstruction is relieved and 
urgency for surgical treatment is not essen- 
tial. Obstruction low in the ileum is usually 
not associated with tenderness in the 
abdomen. In the absence of infection ten- 
derness indicates vascular impairment to 
the bowel and early operation is, therefore, 
essential. 


CONCLUSIONS 


Of diagnostic and therapeutic value are 
the administration of parenteral fluids in 
adequate quantity and appropriate quality, 
intestinal decompression, enemas and the 
use of mineral oil by mouth. These meas- 
ures constitute the important conservative 
and also preoperative therapeutic proce- 
dures in intestinal obstruction. 


RESIDUAL stones in the biliary tract, pancreatitis, strictures or angula- 
tions of the ducts and hepatitis are some of the more common causes of the 
postcholecystectomy syndrome. A recent authority, however, discovered 
this syndrome in many patients in whom the only obvious disorder on 
re-operation was failure of the first surgeon to remove the cystic duct com- 
pletely. It behooves us, therefore, to take a few more minutes time to do a 
complete cholecystectomy, making sure to remove the whole of the gall- 


bladder and its duct. (Richard A. Leonardo, M.D.) 
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EXTRAPERITONEAL CESAREAN SECTION 


A NEW PARAVESICAL APPROACH 


Ropert A. CACCIARELLI, M.D. 
Newark, New Jersey 


HE number of approaches to the 

retrovesical, intraperitoneal space 

utilized by advocates of extraperi- 
toneal cesarean section has greatly in- 
creased. The author would like to present 
one which he prefers because of its simplic- 
ity, ease and rapidity of execution with 
fewer dangers. The approach resembles the 
Latzko paravesical approach but it is 
simpler. 


TECHNIC 


Most men performing cesarean section 
by the extraperitoneal method advocate 
distending the bladder with 200 cc. of 
tinted fluid. The writer is much opposed 


to this practice since it prolongs the opera- 
tive time, exposes the bladder to injury 
and distorts the anatomy. The bladder is 
exposed by a midline incision. It is unneces- 
sary to incise the anterior sheath of the left 
rectus muscle which is separated from its 
bed down to the pubic bone. It must not 
be retracted so far laterally as to expose 
or injure the left deep epigastric vessels. 
The space of Retzius is opened by blunt 
dissection and the index finger is swept 
over the left anterior surface of the bladder 
until the left paravesical space is reached. 
It is not necessary nor is it advisable to 
incise the anterior vesical fascia as is fre- 
quently advocated. The ‘“‘chicken yellow”’ 
fat area in the left paravesical space is 
identified. (Fig. 1.) This fat is swept aside 
with gauze held in a sponge-stick holder 
until the left lateral umbilical ligament is 
visualized. This is the medial boundary 
of the paravesical space and the lateral 
boundary of the bladder. It can be readily 
identified as a fairly thick (1¢ to 14 inch) 
whitish ligament, on the surface of which 
course the vessels which supply it. (Figs. 
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2 and 3.) A retractor is placed lateral to 
this ligament and traction is made medially 
and inferiorly. This maneuver separates 
the ligament and the posterior surface of 
the bladder from the lower uterine seg- 
ment. At this point the hernia-like tongue 
of peritoneum becomes visible superiorly 
(dotted line in Fig. 4). This tongue-like 
fold courses downward and mesially and 
can be followed throughout its course. By 
inserting the fingers beneath the separating 
bladder, the bladder can be further pushed 
medially (to the right) and inferiorly until 
a large enough space is obtained through 
which a baby can be delivered without 
difficulty. Up to this point no incisions 
have been mace; all dissection has been 
bloodless and blunt. The exposed lower 
uterine segment must now be incised in a 
transverse crescentic fashion, concavity 
downward, for a distance of 2 inches, 
rarely more. The fascia overlying this 
incision may or may not be incised sepa- 
rately. If it is, fascial flaps are produced 
much as one does with the peritoneum in 
the two-flap type of cervical cesarean sec- 
tion. The upper flap of fascia may be 
retracted upward to protect the peritoneal 
tongue of peritoneum and the lower flap 
retracted downward and medially to pro- 
tect the bladder. The author does not 
believe that this fascial incision is necessary 
if the exposure is adequate, hence, he has 
tried to eliminate this step whenever possi- 
ble. (Fig. 5.) All retractors are now re- 
moved. A hand is inserted into the opening 
in the lower uterine segment. The opening 
is gently dilated until the closed fist can be 
admitted and withdrawn with ease. There 
is no danger of extension of the incision 
into dangerous zones if this is done gently. 


The baby is delivered by version and 
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breech extraction in vertex cases, forceps version and breech extraction but in extra- 
being avoided if at all possible (less than 2 peritoneal sections the fetal abdomen 
per cent). It is my belief that forceps are should face the mother’s head until the 


Fic. 1. Shows the medial and the two lateral umbilical Jigaments. The chicken yellow fat 
is shown in the left paravesical area. 

Fic. 2. The “chicken yellow” fat is swept aside by a sponge on a sponge stick holder expos- 
ing the left lateral umbilical ligament. 

Fic. 3. The left lateral umbilical Jigament and bladder are shown in early stage of separa- 
tion. Note the triangular area of the low uterine segment. The peritoneum is shown as a 
dotted line. 

Fic. 4. The bladder and left lateral umbilical ligament has been pushed further medially 
and inferiorly exposing a large area of the lower uterine segment. 


responsible for many of the bladder and shoulders are delivered, at which time the 
peritoneal injuries and extended tears that fetus is rotated so that its back faces the 
are reported. The fetus is delivered by maternal head. This makes delivery of the 
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after coming head easier. Oxytocics are 
given and the placenta is removed. The 
uterine incision is closed with two layers 
of chromic No. 1 and a third layer imbri- 
cates the lower uterine segment fascia over 
the wound. Drainage is avoided. 

A comparison of the results obtained by 
the author in ninety-three cases in which 
his extraperitoneal technic was used with 
results obtained in fifty cases of two flap 
cesarean section also done by the author 
is shown in Table 1. 


TABLE 1 


| 


Oper- | Hos- 
ative | pital 
Time | Stay 


Type of Section 


(min.) | (day) 


| 


Cervical cesarean. 
Author’s extra- 
peritoneal...... 


none | none | none 


The writer has followed the technic 
previously described in ninety-three cases. 
The peritoneum was injured four times, 
once in the only patient requiring forceps. 
There were no bladder injuries. All babies 
were born alive but five died within three 
days. Three fetal deaths were due to pre- 
maturity following cesarean section for 
placenta previa. One was due to congenital 
atelectasis at term and another followed 
abruptio placenta at eight months. There 
were no maternal deaths. No patient was 
morbid after the first twenty-four hours 
except one who had a two-day temperature 
and was diagnosed as having acute bron- 
chitis on admission to the hospital. 


373 
CONCLUSIONS 


The writer presents for consideration a 
technic which he developed for performing 
extraperitoneal cesarean section which he 


Fic. 5. A crescentic incision rarely more than 
2 inches is made in the lower uterine segment 
through which the baby is delivered by }version 
and breach extraction. 


believes is simple to perform, rapid to 
execute, free from many of the dangers of 
the other types of extraperitoneal cesarean 
section and can be utilized as the cesarean 
section of choice in many cases. 
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GELATIN SOLUTION AS A PLASMA SUBSTITUTE IN THE 
TREATMENT OF SHOCK FROM ACUTE BLOOD LOSS* 


LAuRENCE B. FeLMus, M.D. 
New Rochelle, New York 


HE rapid growth of blood banks in 

this country and a survey of the ex- 

tensive recent literature emphasize 
the value of rapid blood replacement in 
the treatment of hemorrhage. Experiences 
of the last war have borne this out. Re- 
ports from various maternal mortality 
committees reveal that an improvement 
in the control and treatment of hemorrhage 
offers the greatest opportunity for a fur- 
ther decline in the maternal death rate. 
‘Hemorrhage is still the principal cause of 
maternal death.”’! 

Nevertheless there is frequently a delay 
in instituting blood transfusion even in 
most urgent cases. Lack of available blood, 
typing, cross-matching and determining 
the Rh consume variable amounts of 
precious time. Although in some institu- 
tions blood is available for transfusion 
within five minutes, there are places and 
occasions where the time lag may be one, 
two or more hours. In these instances there 
is a great and urgent need for an injection 
fluid that can be satisfactorily employed 
as a temporary substitute for blood, par- 
ticularly in cases of hemorrhage. The cir- 
culating fluid volume must be restored and 
maintained until blood itself is available. 
The exact time when shock or impending 
shock passes into irreversible shock is not 
known; although Wiggers and Ingraham? 
have shown in dogs that it occurred in the 
last fifteen minutes of a ninety-minute 
period of hypotension. 

During and since the recent war pooled 
human blood plasma has been extensively 
used in the emergency treatment of hemor- 
rhage and has been considered satisfactory 
from the point of view of availability and 


effectiveness. Since pooling of plasma re- 
duces the isohemagglutinin titer, blood 
grouping and cross-matching are unneces- 
sary. Dried blood plasma can be stored 
without refrigeration and is quickly avail- 
able when needed. Blood volume is effec- 
tively restored at least until blood itself 
can be given. Human blood plasma or any 
other substitute cannot replace the missing 
oxygen-carrying erythrocytes, but rather 
dilutes this oxygen-carrying capacity. Only 
blood can replace blood. 

At the present time, however, the use of 
pooled human plasma carries a considera- 
ble risk of transmitting to the recipient a 
dangerous infectious agent, a hepatitis- 
producing virus. A number of conclusive 
experimental studies have shown that hu- 
man plasma and serum may harbor the 
responsible viral agent.** Homologous 
serum jaundice was frequent among sol- 
diers during the war two to five months 
following plasma transfusions.’ The release 
of war stocks of dried plasma for civilian 
use has increased the incidence of serum 
hepatitis.*® Brightman and Korns” found 
a 4.5 per cent incidence, with twelve 
deaths, attributable to homologous serum 
jaundice in patients who had received 
plasma during a previous six-month period. 
The English investigators, Spurling, Shone 
and Vaughan,® indicate a higher incidence 
of 7.3 per cent of homologous serum jaun- 
dice among 1,054 patients who had re- 
ceived pooled serum and plasma. 

Blanchard and his co-workers" have 
demonstrated an effective method for 
irradiating icterogenic serum and plasma 
so that the hepatitis virus (SH) of homolo- 
gous serum jaundice can be inactivated. 


* From the Department of Obstetrics and Gynecology, Kings County Hospital, Long Island College Division, 
Brooklyn, N. Y. 
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But until this method has been accepted 
as effective and is in general use, pooled 
plasma should not be administered. 

A 6 per cent gelatin solution of the 
macromolecular type appears to be an 
acceptable and, at the present writing, 
a superior substitute for pooled human 
plasma. It has been extensively investi- 
gated for this purpose.!*~" The large mole- 
cules of gelatin have been shown to be the 
most effective for the control of blood vol- 
ume, and a 6 per cent solution is hyper- 
osmotic. The solution is compatible with 
the usual infusion fluids: glucose and 
physiologic saline solutions, whole blood, 
plasma, serum and amino acid solutions. 
The pH value and salt content are physio- 
logically adjusted; the solution is sterile, 
free from pyrogens and apparently gives 
rise to no adverse reactions. If kept at 
37°c., the gelatin is liquid and ready for 
immediate use, without necessity for typing 
or cross-matching. It quickly restores and 
maintains sufficient circulating fluid vol- 
ume approximately up to forty-eight hours. 
The gelatin solution may be given as 
rapidly or slowly as indicated. 

There are several disadvantages which 
can be overcome readily with simple pre- 
cautions. The solution gels at room tem- 
perature so that it must be kept at a 
temperature above 29.6°c. in order for it 
to be available immediately for use. Lique- 
faction can be obtained quickly if necessary 
by dipping the infusion bottle in very hot 
water for ten minutes. After liquefaction 
the solution undergoes degradation so that 
it should not be used after one month. It 
may be stored indefinitely, however, at 
room temperature. Typing and cross- 
matching on_ gelatin-diluted blood is 
unreliable; sufficient blood should be 
drawn prior to the gelatin infusion, there- 
fore, for present and future typings and 
cross-matchings. 

Because of the renal effects and because 
of the hyperosmotic effects of the gelatin 
solution, its use should be avoided in pa- 
tients with obvious renal damage or with 
cardiac impairment. 
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Since November, 1947, until February, 
1949, ninety-seven patients were treated 
at the Kings County Hospital for shock 
or impending shock resulting from hemor- 
rhage. The use of pooled human plasma 
was discontinued and a 6 per cent gelatin 
solution* was used for all patients requiring 
intravenous therapy for shock from hemor- 
rhage while awaiting the arrival of blood 
from the blood bank. The patients varied 
in age from sixteen to forty-eight years; 
fifty-four patients were colored. 


METHOD AND MATERIALS 


Following examination and emergency 
control of the bleeding, the patients were 
placed in Trendelenburg position and the 
blood pressure, pulse and hemoglobin were 
determined, as was a catheterized urine 
specimen. An intravenous needle was then 
inserted into any available vein, often the 
femoral vein, and blood was drawn for 
examination, typing, cross-matching and 
Rh determination. Fifteen to twenty cc. 
of blood were the usual amounts obtained. 
The gelatin infusion bottle was removed 
from the incubator and made ready for 
insertion into the intravenous needle. The 
infusion bottle carton contains its own dis- 
posable tubing and airway. The gelatin 
solution is permitted to run as rapidly as 
deemed necessary. A cold infusion bottle is 
used to replace the bottle removed from 
the incubator. 

Blood pressures, pulse and general con- 
dition were observed at fifteen-minute in- 
tervals. As soon as the blood arrived from 
the blood bank, the gelatin tubing was dis- 
connected and replaced by the blood. 
The gelatin bottle and the tubing were 
discarded. 

Except in patients who continued to 
bleed, recovery from shock was awaited 


TABLE 1 


Incomplete abortion 
Ectopic pregnancy 
Postpartum hemorrhage 
Lacerated vagina 


* Gelatin Solution-Winthrop was generously supplied 
by the Winthrop Chemical Co. 
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before surgical treatment was attempted. 
The diagnoses of the ninety-seven patients 
are shown in Table 1. 

As shown in Table 11 only six or slightly 
more than 6 per cent of the patients failed 
to improve within the first fifteen minutes. 


curettage 


pin. 15 45 60 75 


90 


gelatin (S00 cc.) 


Fic. 1. M. K. Rapid response of blood pressure 
and pulse with gelatin solution and whole blood 
transfusion. 


whole blood transfusion (1000 cc.) 


All the patients, however, showed definite 
improvement at the end of thirty minutes 
and marked improvement at forty-five 
minutes. 
TABLE 11 
SUMMARY OF RESULTS 


| 15 30 45 
| Minutes| Minutes Minutes 


Not improved........... 

Slightly improved 

Moderately improved. ... 


There was no mortality in the entire 
series. All the patients received a whole 
blood transfusion following the gelatin in- 
fusion and were subsequently treated for 
the cause of the bleeding. 

One patient in the series was admitted 
twice in shock and treated with the 6 per 
cent gelatin infusion at each admission, 
followed by blood transfusions. The ad- 
missions were five months apart both times 
for incomplete abortion. She had no re- 
actions either from the gelatin or the blood. 


CASE REPORT 


M. K. White, aged thirty-one years, para 
vill, gravida xi, was admitted in severe shock, 
with a history of marked vaginal bleeding and 
clots of seven hours’ duration. Her last normal 


Solution in Shock 


menstrual period was fourteen weeks prior to 
admission. The patient thought she was 
pregnant. 

Examination revealed a patient in severe 
shock: cold, clammy skin, restless, extremely 
pale and bordering on unconsciousness. Large 


15 


gelatin (500 cc.) physiol. saline (200 cc.) blood (1500 cc.) 


Fic. 2. Continued effect of intravenous gelatin solu- 
tion after cessation of its administration. Blood trans- 
fusion had been unavoidably delayed. 


blood clots were removed from the vagina; 
the cervix was 3 cm. dilated and contained 
placental tissue which was removed. The 
uterus was the size of an eight weeks’ gestation. 
Her temperature 96°F., pulse almost imper- 
ceptible and thready, about 140 to 150 per 
minute. The blood pressure could not be 
obtained. The patient’s hemoglobin was 6.5 
Gm., catheterized urine negative, about 10 cc. 
obtained. No obvious cardiac lesion was 
present. 

A 6 per cent gelatin solution was started 
intravenously within five minutes after admis- 
sion to the hospital. She received 500 cc. within 
twenty minutes. After fifteen minutes a blood 
pressure of 90/60 was obtained, and the pulse 
became stronger at 100 per minute. Whole 
blood was started at twenty minutes and the 
patient continued to improve, with full return 
of consciousness. The patient made a subse- 
quent uneventful recovery, following a sponge 
forceps removal of the retained placental 
tissue. (Fig. 1.) 

Figure 2 illustrates the continued effect of 
the intravenous gelatin after cessation of its 
administration. The patient’s initial hemo- 
globin was 6.5 Gm.; no pulse or blood pressure 
was obtainable at the start of the infusion. 
The blood arrived seventy-five minutes after 
treatment was started. 


No technical or mechanical difficulties 
were encountered. The warmed gelatin 
solution remained liquid throughout the 
period of the infusions and no special meas- 
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ures were taken to keep the solution warm 
during the injection. There was no plugging 
of needles. No anaphylactic or other re- 
actions were noted in any of the patients 
although the effects of hemodilution were 
noted in those patients with a markedly 
lowered hemoglobin. 

There were no deaths in the series. The 
gelatin solution proved effective within 
fifteen minutes in all but six patients, and 
these six, however, did respond well in the 
thirty-minute period. In eighty-five pa- 
tients blood was ready and started within 
forty-five minutes. For the remaining 
twelve patients, however, there was a 
delay in the arrival of the blood from the 
bank up to 110 minutes despite a large 
and efficient blood bank. The value and 
effectiveness of the gelatin solution were 
here well illustrated. Eleven of these pa- 
tients received physiologic saline solution 
following the gelatin, while awaiting the 
blood, and the blood pressure, pulse and 
general condition continued to improve in 
the interim. The remaining patient received 
a second infusion bottle of the 6 per cent 
gelatin solution, totalling 1,000 cc. of gela- 
tin. No ill effects were observed. 

Despite several reports of other investi- 
gators!*:'8 none of the patients in this series 
developed venous thrombosis at the site of 
injection. From 500 to 2,000 cc. of whole 
blood were given following the gelatin in- 
fusions and in no instances did the trans- 
fusions have to be discontinued. 

Most of the patients were in the younger 
age group. None of the cases revealed any 
cardiac or renal impairment or pulmonary 
edema. A marked diuresis was often ob- 
served following completion of the gelatin 
infusion. In sixty-nine of the patients an 
initial oliguria disappeared within fifteen 
to thirty minutes after the start of the 
gelatin infusion. 


COMMENT 


That gelatin solution has a hemodiluting 
effect when given intravenously has been 
demonstrated by several observers!* as 
shown by plasma volume determinations. 
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Koop!* has shown experimentally that re- 
placement of two-thirds the volume of 
blood lost with a 6 per cent gelatin solu- 
tion corrected the changes resulting from 
hemorrhage in the blood pressures, venous 
pressures, cardiac stroke volume and car- 
diac output. 

While Koop found no demonstrable liver 
or kidney damage clinically, Skinsnes” 
demonstrated renal hydropic changes, simi- 
lar to those produced by sucrose injections, 
in twenty-three patients who had died from 
other causes but who had received gelatin 
intravenously at varying intervals prior to 
their death. He thus had material for ex- 
amination illustrating the changes that 
take place according to the time interval 
following the gelatin solution injection; and 
in this way, he states, he was able to deter- 
mine that the renal changes are reversible. 
The renal hydropic changes were noted in 
the kidneys of those patients who had died 
one-half hour following the gelatin infusion 
and were not noted (and therefore assumed 
to have disappeared) in those patients who 
had died 120 hours after the last injection. 

Approximately three to five days are re- 
quired for the total excretion of the gelatin 
solution through the kidneys. At the end 
of the infusion 55 per cent of the gelatin 
remains in the blood stream, about 23 per 
cent is excreted during the infusion and 
22 per cent is filtered into the tissues." 

Gelatin infusions should be avoided in 
patients with obvious renal damage since 
excretion is by way of the kidneys and a 
reversible pathologic change may possibly 
become irreversible. In patients with car- 
diac impairment the hyperosmotic effect 
of the gelatin solution (50 to 60 mm. of 
mercury measured across a standardized 
collodian membrane) may overburden the 
circulation and produce pulmonary edema. 


SUMMARY AND CONCLUSIONS 


1. Ninety-seven consecutive patients ad- 
mitted to the receiving ward in varying 
degrees of shock from hemorrhage received 
a 6 per cent macromolecular gelatin solu- 
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tion intravenously while awaiting the cross- 
matching, typing, Rh determination and 
arrival of whole blood for transfusion. 

2. All the patients had a good response, 
93.8 per cent within fifteen minutes of the 
start of the infusion, as evidenced by a 
definite and sustained elevation of blood 
pressures, improvement in the quality and 
slowing of the pulse and in general clinical 
recovery from shock. There were no deaths 
in the series. 

3. There were no anaphylactic or pyro- 
genic reactions observed. Venous thrombo- 
sis at the site of injection did not occur and 
none of the patients exhibited cardiac or 
renal disturbances. 

4. The 6 per cent gelatin solution was 
found to be clinically effective and mnocu- 
ous in the treatment of shock from acute 
blood loss. At present it is superior to the 
use of pooled human blood plasma because 
it eliminates the very real danger of trans- 
mission of the virus of homologous serum 
jaundice. 
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ANATOMIC CONSIDERATIONS IN THE TREATMENT OF 
CARPAL NAVICULAR FRACTURES* 


Z. B. FrRIEDENBERG, M.D. 


Philadelphia, Pennsylvania 


RACTURE of the carpal navicular 

is still a problem burdened by many 

complications such as delayed or non- 
union, aseptic necrosis and arthritis. Re- 
cently the complexion of this problem has 
been brightened by reports of successful 
treatment in several series of cases.* 

The position of immobilization which is 
considered most satisfactory is not uni- 
versally agreed upon. Some authors be- 
lieve that the position of the immobilized 
extremity is immaterial as long as immobi- 
lization is applied early and prolonged®; 
some utilize dorsiflexion of the wrist with 
radial deviation" while others approve of 
dorsiflexion with ulna adduction.? The 


dorsiflexion recommended is slight, mod- 


erate or complete.* 

In this study some aspects of this prob- 
lem were investigated using anatomic and 
living material. The joints contributing to 
the movements of dorsiflexion and volar 
flexion also were studied as an integral 
part of the problem. It is realized that 
the conclusions of cadaver studies do not 
coincide with phenomena observed in the 
living, yet certain facts were demonstrated. 

Three methods were employed to secure 
information about the mechanics of flexion 
and extension of the wrist. First, pins were 
inserted into the capitate and navicular, 
care being taken to disturb as little as 
possible the supporting soft tissues. Roent- 
genograms were taken in different attitudes 
of flexion and extension and the contribu- 
tion to motion of the mid-carpal and radio- 
carpal joints measured. Second, specimens 
were dissected and the motion in these 
joints observed from different vantage 
points. Last, the wrists of live subjects 
were studied by roentgenograms and the 


source of motion determined by noting 
changes in the axial relationships of the 
capitate, navicular and lunate. 

When the wrist was placed in the neutral 
position and gradually flexed palmarward, 
motion occurred predominantly in the 
radiocarpal joint but the mid-carpal joint 
soon took over a great part of the motion 
as the flexion increased. When the hand 
approached 30 degrees of flexion, the radio- 
carpal motion diminished and the major 
amount of motion beyond 40 degrees of 
flexion arose from the mid-carpal joint. 

When the hand was dorsiflexed from the 
neutral position, motion at first originated 
predominantly from the radiocarpal joint 
although the mid-carpal joint also partici- 
pated. As the 30 degree mark was passed, 
the mid-carpal motion increased. Finally, 
when the radiocarpal joint locked, forcible 
further dorsiflexion produced a few more 
degrees from the mid-carpal joint. These 
findings agree generally with studies by 
Wright and others. 

The precise number of degrees origi- 
nating from each joint in each change of 
position is intentionally omitted because 
of the variations in different specimens. 
The plan, however, is constant. In the 
middle range the radiocarpal joint moved 
predominantly. Marked flexion was due to 
mid-carpal motion. Extension resulted for 
the most part from radiocarpal motion but 
the final few degrees, when forced, was mid- 
carpal in origin. (Figs. 1 to 6.) 

The navicular was fractured with an os- 
teotome through a small lateral incision. 
Fractures were made transversely and ob- 
liquely at the proximal pole, waist and near 
the distal pole. These specimens were 
studied under fluoroscopy, by insertion of 


* From the Department of Orthopedic Surgery, Hospital of the University of Pennsylvania, Philadelphia, Pa. 
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Fic. 1. The specimen is in the neutral position. The pin with the indicator is in the navicular, the 
other in the capitate. From this original position the angular change of each pin can be deter- 
mined with the hand in various positions of palmar dorsiflexion. The pins have been darkened. 
Fic. 2. The specimen is in 25 degrees of palmar flexion. The radiocarpal joint (navicular pin) 
contributed 17 degrees (from 125 to 142 degrees). The capitate pin traveled 17 degrees due to radio- 
carpal motion plus 5 degrees from mid-carpal joint motion (108 to 130 degrees). 

Fic. 3. Palmar flexion is now 40 degrees. The radiocarpal joint (navicular pin) has given 8 degrees 
since Figure 2 (142 to 150 degrees). The capitate pin traveled 8 degrees due to radiocarpal motion 
and in addition added 7 degrees of mid-carpal motion (130 to 145 degrees). 

Fic. 4. The specimen is now in 50 degrees of dorsiflexion. Referring to Figure 1 it is noted that 
almost all of the change occurred in the radiocarpal joint. The navicular pin traveled 45 degrees 
(125 to 80 degrees). The capitate pin added 3 more degrees from the mid-carpal joint (108 to 
60 degrees). 


Fic. 5 Fic. 6 
Fic. 5. Dorsiflexion is now 80 degrees. All of the change arose from the radiocarpal joint. 
Fic. 6. An anteroposterior view showing the insertion of the pins in the navicular and 
the capitate. The foregoing illustrations demonstrate the contribution of the radio- 
carpal and mid-carpal joints in flexion and extension of the carpus. 
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pins followed by roentgenograms and under 
direct observation. In all such fractures 
ulnar adduction of the wrist separated the 
fragments widely. Radial deviation brought 
them carpal into proximity; the distal 
row moving radially carried the multangu- 
lars into contact with the distal fragment 
and impacted it against the proximal frag- 
ment. The position of the thumb with the 
wrist in radial deviation did not appear to 
influence the fractured fragments. The 
distal carpal row acted as a single unit. 
Consequently, change of position of the 
thumb transmitted no effect through the 
well secured multangulars. 

With the wrist in palmar flexion the 
fracture line gaped. Dorsiflexing slowly, 
it was noted that the fractured fragments 
began to approximate as the neutral 
position was approached and the motion 
was transferred from the mid-carpal to 
the radiocarpal joint. The distal row was 
then relatively fixed to the proximal row. 
This fixation forced the distal navicular 
fragment against the proximal as further 
motion originated predominantly from the 
radiocarpal joint. 

At 30 degrees of dorsiflexion the frac- 
ture was a fine line. Continued extension 
to the point where the navicular had ex- 
pended its motion caused further compres- 
sion of the fragments. The navicular, held 
tautly proximally, was tightly squeezed by 
the capitate and the immobile distal carpal 
row mass. Such pressure was transmitted 
through the fracture site and the fracture 
line, which in palmar flexion gaped, was 
tightly gripped and could not be pried open. 

Berlin advocated immobilizing these 
fractures in 45 degrees of dorsiflexion.! 


Even further dorsiflexion would be of 


greater advantage. He mentions the dan- 
ger of carrying the distal fragment along 
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with the distal carpal row to override 
the proximal fragment if dorsiflexion is 
carried too far. These experiments indi- 
cated this occurred only in extreme forced 
hyperextension. 


CONCLUSIONS 


To secure firm apposition to the frac- 
tured fragments is a well recognized funda- 
mental of fracture therapy. These studies 
indicate that this condition is not fulfilled 
in carpal navicular fractures until the wrist 
is dorsiflexed at least 30 degrees and that 
further dorsiflexion impacts the fragments. 
Radial deviation assists in securing closure 
of the fracture line. The position of the 
thumb did not influence the position of 
the fragments. 
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EPISACROILIAC LIPOMAS 


V. J. Hitrner, m.p. 


Sevmour, Wisconsin 


PISACROILIAC lipomas often might 
be the cause of back pain which can 
be overlooked easily. Because of this 

patients are often subjected to prolonged 
pain, needless radiography and, at times, 
unnecessary surgery without relief of the 
symptoms. 

Patients seek consultation because of 
back pain. This aching is usually of long 
duration. On examination of such a pa- 
tient possible pelvic disease must be ruled 
out and urinary tract disorders kept in mind 
as well as possible hemorrhoidal and coc- 
cygeal complications. Flat feet can cause 
pain rather frequently. The numerous 
strains and sprains that result from pre- 
vious injuries along with the various spinal 
conditions should be ruled out. Numerous 
systemic diseases may produce a backache 
or back weakness which the patient may 
describe as a dull ache. 

If on general physical examination the 
aforementioned more common possible con- 
ditions have been ruled out and small tu- 
mors can be palpated in the vicinity of the 
sacroiliac joint which elicite exquisite pain 
upon pressure, episacroiliac lipomas must 
be considered as the cause of the pain. 

The pain in the back is referred chiefly 
to the lumbar or pelvic regions. This pain 
often radiates down the front or back of 
the thigh; it usually does not go below the 
knee. This suggests pressure on the obtu- 
rator or along branches of the genitocrural 
rather than sciatic nerves. At times there 
may be some limping. This pain does not 
seem aggravated by work but often occurs 
when the patient is sitting or turns in bed. 
Patients describe it as an ache. This com- 


plaint is usually present over a period of 


years rather than months. 
Examination discloses a small, elastic, 
rubbery mass, very tender and freely mova- 
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ble, near the sacroiliac joint. Such nodules 
are usually situated deeply against the 
bone. Pressure and manipulation not only 
elicite pain but cause pain to radiate in 
different directions. There are usually one 
or two nodules within 1 or 2 inches of the 
sacroiliac joint. They vary in size from a 
pea to the size of a walnut. These are found 
much more frequently in the female than 
the male and occur bilaterally more than 
unilaterally. At times only one of the two 
tumors is painful. 

These lipomas are rounded, cylindrical 
bodies which measure from 1 to 5 cm. in 
diameter and 1 cm. in thickness. They are 
usually similar in size bilaterally but at 
times one may be larger. Microscopically, 
they consist of fat tissue with very little 
connective tissue between the fat cells and 
capsule of denser fibrous tissue. Nerve a 
fibers are present in some. 

If the cause of the pain is due to these 
lipomas, the injection of 1 per cent novo- 
cain gives relief. Therefore, this test may 
prove of diagnostic value. In the surgical 
treatment a transverse incision is used, 
usually under local anesthesia. The tumors 
are enucleated and the dead space is filled 
in by deep dermal tension sutures. The 
patient is usually hospitalized for one or 
two days. 


COMMENT 


In our series of fifty cases there were 
thirty-six females and fourteen males. The 
oldest patient was sixty-one years of age 
and the youngest twenty-four. The average 
age was thirty-five. In thirty-five patients 
the pain was bilateral; in fifteen pain was 
unilateral. The longest duration of symp- 
toms was seven years and the shortest 
two months. The average length of dura- 
tion was eighteen months. In the'matter of 
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anesthesia 144 per cent novocain was used 
in twenty-nine cases, cyclopropane was 
used in fourteen cases and sodium pento- 
thal in seven cases. Relief from pain oc- 
curred in all but five in this series of fifty 
cases. In the five patients who continued 
to complain of the same pain two possi- 
bilities might have been the cause: one, 
an episacroiliac tumor was overlooked (this 
is especially likely to occur in obese pa- 
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tients); two, some other undetermined 
cause for the pain was present and was 
overlooked. 
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PELVIC FLEXION CAST IN TREATMENT OF CHRONIC 
LUMBAR BACKACHE 


CLARENCE A. SPLITHOFF, M.D. 
Diplomate American Board of Orthopedic Surgery 


Oakland, California 


UMBAR backache is a condition which 
continues to disable many people seri- 
ously and which entails large eco- 

nomic losses. Although the etiologic factors 
are multiple, a frequent cause is simple 
breakdown of the supporting structures of 
the back due to excessive demand upon 
the part. 

Everyone has a physiologic limit beyond 
which further stress or strain will result in 
symptoms of pain, spasm, aching, fatigue 
and limitation of function. This physiologic 
limit varies due to such factors as age, sex, 
muscular build, obesity and posture. Of 
these, one of the most important is posture. 
(Fig. 1.) Just how can poor posture result 
in a poorly functioning, painful low back? 
In 1924 Von Lachum published data show- 
ing that the pressure above the lumbo- 
sacral joint, tending to slide the fifth 
lumbar forward, varies with the angle of 
the sacrum.'! The angle of the sacrum is 
proportional to the lumbosacral angle and, 
consequently, any increase in the angle of 
the sacrum results in a lessened lumbo- 
sacral angle* and an increase in the lumbar 
lordosis.? 

The lumbar curve is directly related to 
the thoracic curve so that an individual 
with increased lordosis must balance by 
increasing the thoracic curve, thus throw- 
ing the head forward in a stoop-shouldered 
position. Such an individual can remain 
compensated or free from pain until he 
encounters some unusual stress or strain as 
trauma, illness, obesity or changes incident 
to aging when the physiologic limit may 

* The angle of the sacrum is the angle formed by a 
line parallel to the superior articulating surface of the 
sacrum with the horizontal. The lumbosacral angle is 
the angle formed at the intersection of a line through 


the center of the body of the fifth lumbar vertebra with 
another through the center of the body of the sacrum. 
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be reached resulting in the disabling 
symptoms associated with chronic lumbar 
backache. 

The pelvic flexion cast first described by 
P. Haglund of Sweden and by Hauser of 
this country has proven a very effective 
means of restoring spinal balance by appli- 
cation of a corrective force.* Its advantages 
are multiple; it can be economically ap- 
plied, does not require hospitalization of 
the patient and permits him to carry on 
with his work while wearing the cast. It is 
further possible for the patient to carry 
out limited postural corrective exercises 
while undergoing this treatment. 


PROCEDURE 


The cast is usually applied with the pa- 
tient flexed forward approximately 45 de- 
grees, making every attempt to secure this 
flexion in the lumbar spine rather than at 
the hip joint. (Fig. 2.) The patient is sup- 
ported by his extended arms against the 
back of a chair. It is applied over stockinet 
with felt over the iliac crests and anterior 
superior spines and a large piece over the 
spinous processes of the sacrum and pos- 
terior spine. The initial layers of plaster 
must be applied snugly and well molded 
over the iliac crests. Posteriorly, it must 
extend upward approximately to the thor- 
acic sixth vertebra and downward well over 
the sacrum and buttocks. Anteriorly, the 
cast must be well placed over the anterior 
superior spines so that when finally 
trimmed it will be approximately 8 to 
10 inches wide. It should be well reinforced 
posteriorly and trimmed. (Fig. 2.) Suffi- 
cient clearance should be allowed when 
trimming over the thighs so that the pa- 
tient can sit in an ordinary chair without 
undue cast pressure. The stockinet may be 
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cut and fastened over the edges with a 
final roll of plaster. 

The cast may be worn for a period of 
four to eight weeks during which time 
trunk flexion and hip flexion exercises may 
be utilized. The cast occasionally seems to 
loosen during the first two weeks of wear- 


IA IB 


Fic. 1. A, poor posture with increased lumbar 
and thoracic curves and prominent abdomen; 
angle of sacrum is increased. B, normal erect 
posture with decreased angle of sacrum and 
consequent flattening of lumbar and _ thoracic 
curves. 


ing even though it was tightly applied. If 
this occurs, a new one should be put on. 
Ordinarily a new cast will be needed at the 
end of four weeks to obtain further pelvic 
flexion and flattening of the lumbar curve. 
This is particularly true in obese people 
and is probably due to the massaging effect 
of the cast upon the subcutaneous tissue, 
also indirectly by reducing caloric intake. 
When the cast is finally removed, a full 
program of postural exercises may be insti- 
tuted. Laborers or persons doing heavy 
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lifting should be instructed in the proper 
use of the back so that further disability 
may be avoided. 


CONCLUSION 


The pelvic flexion cast is an efficient, 
economical means of correcting the cause 


Fic. 2. Position of patient for application of flexion 
cast and appearance of cast after final trimming. 


of a large majority of chronic lumbar 
backache. The corrective force is in con- 
stant application whenever the patient is 
erect. It is easily applied and will give 
relief in a majority of cases if careful at- 
tention is given to the few details of appli- 
cation outlined herein. 


REFERENCES 


1. Von Lackum, H. L. Lumbosacral region. J. A. M. A., 
82: 1109, 1924. 

2. Mircuett, G. A. G. The lumbosacral junction. J. 
Bone e» Joint Surg., 16: 223-254, 1934. 

3. Hauser, E. D. W. Low back pain. Surg., Gynec. & 

Obst., 57: 380, 1933. 

4. Idem. Corrective cast for treatment of low back pain. 
J. A.M. A., 128: 92, 1945. 

5. Idem. Treatment of Low Back Pain Due to Func- 
tional Decompensation. Lectureson Reconstruction 
Surgery of the Extremities. P. 435. Ann Arbor, 
1945. Edwards Brothers, Inc. 


— 


CORNELL UNIVERSITY MEDICAL COLLEGE 


lege was established by the Board 

of Trustees of Cornell University 
on April 14, 1898, when they elected Dr. 
William M. Polk Director of the College 
and Dean of the Medical Faculty, and 
appointed six professors. The medical col- 
lege was made possible by the munificence 
of Colonel Oliver H. Payne who provided 
the funds for the erection of the original 
building of the medical college located at 
28th Street and First Avenue and pledged 
his support to the new institution. For 
several years he provided funds for the 
annual support of the college and later 
placed the institution on a secure founda- 
tion by making generous provision for its 
permanent endowment by a gift of over 
four million dollars. 

In October, 1898, instruction began in 
temporary quarters. As the medical col- 
lege admitted a number of students to 
advanced standing, Cornell University 
granted the degree of Doctor of Medicine 
for the first time in 1899. 

The Cornell University Medical College 
from its foundation has undertaken to 
carry out two allied activities, the develop- 
ment of physicians and the extension of 
medical knowledge by means of research. 
The medical faculty has held from the be- 
ginning of its existence the attitude that 
these two functions are necessary as consti- 
tuting a true university school. 

The Cornell University Medical College 
and the New York Hospital have been 
cooperating for a long time in an arrange- 
ment for medical teaching. In September, 
1932, however, the two institutions took up 
occupancy in the same plant. 

The New York Hospital was founded by 
Royal Charter on June 13, 1771 in the 


er University Medical Col- 


reign of King George III and has stood 
throughout the life of the nation as one of 
the foremost hospitals in the United States, 
as an institution rendering service to the 
sick and injured and as a center of medical 
education. For a number of years the 
hospital and the medical college had been 
partially affiliated. In June, 1927, an agree- 
ment was entered into between Cornell 
University and the New York Hospital by 
which the New York Hospital-Cornell 
Medical College Association was formed 
for the purpose of bringing together their 
facilities and cooperating in the care of 
patients, in medical education and in medi- 
cal research. 

Additional endowment was secured by 
each institution. A group of buildings was 
erected along the East River between 68th 
and 71st Streets adjoining the Rockefeller 
Institute for Medical Research. The new 
plant affords separate buildings for each of 
the various laboratory departments and 
includes approximately 1,000 hospital beds. 
Provision is made for medicine, surgery, 
obstetrics and gynecology, pediatrics and 
psychiatry in five distinct clinical units. 

The faculty of the medical college and 
the professional staff of the hospital are 
organized so as to form one body estab- 
lished on a university basis. 

The new plant affords very favorable 
conditions for the conduct of medical edu- 
cation, for the pursuit of medical research 
and for the care of patients in all phases of 
medical practice. 

The total endowment available to the 
Medical College for research and teaching 
amounts to approximately $12,000,000. 

The accompanying photograph of Cor- 
nell Medical College was supplied by 
William S. Ludd, M.D. 
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THROMBOEMBOLISM 
PROPHYLAXIS AND TREATMENT 


James H. WALKER, M.D. AND Erwin R. JENNINGS, M.D. 
Baltimore, Maryland 


HROMBOEMBOLISM continues to 
hold its place as a major problem of 
treatment today in medicine and sur- 
gery. In the past ten years renewed interest 
has stimulated many groups to advocate 
different methods of therapy. The methods 


sponsored, often with ardent statements of 


their value, are early ambulation, anti- 
coagulants, vasodilation and proximal vein 
interruption. It is recognized that these 
methods have valid reasons for their use, 
prophylatically and in reparative therapy. 
However, a search of the literature fails to 
reveal any vigorous championing for or 
against a combination of all methods. It is 
the purpose of this paper to review the rea- 
sons for the use of these methods of treat- 
ment, and to propose a program of treat- 
ment which would combine the good 
features of all methods. 


* * * 


Age, peripheral vascular disease, blood 
dyscrasia, carcinoma, cardiac diseases, 
obesity, paralytic ileus, dehydration, vari- 
cose veins and severe infection all have an 
influence on the development of thrombo- 
phlebitis. Duryee” states that thrombo- 
phlebitis occurs most frequently between 
the ages of fifty and seventy in men, be- 
tween forty and sixty in women and more 
commonly in obese individuals of either sex 
in their age groups. Allen* has shown in a 
large series of cases at Massachusetts Gen- 
eral Hospital that 82.3 per cent of throm- 
bophlebitis occurred in patients over forty 
and that the peak incidence of 25.3 per 
cent occurred between forty and fifty. 


388 


Medical patients are affected as frequently 
as surgical patients. The incidence of 
thrombophlebitis in surgical patients is said 
to be 1 to 2 per cent.!! Barker and his co- 
workers® point out the fact that 6 per cent 
of all cases of thrombophlebitis end fatally 
and that 25 per cent of clinical thrombo- 
phlebitis have pulmonary embolism. 

The time of postoperative pulmonary 
embolism as shown by Morton, Mahoney 
and Mider”! is principally within the first 
two weeks, 50 per cent in the first week, 
30 per cent in the second week and 14 per 
cent in the third week. Thus 80 per cent of 
pulmonary emboli were seen to occur in the 
first two weeks following surgery. With 
these facts in view, the diagnosis, prophy- 
laxis and treatment may be more easily 
instituted. 


SIGNS, SYMPTOMS AND DIAGNOSIS 


The clinical signs and symptoms which 
present themselves in thrombophlebitis are 
dependent on the degree of inflammatory 
reaction, the degree of thrombosis with 
occlusion and the individual reactions of 
the patient to the process. 

Pain and tenderness, swelling, coldness, 
cyanosis of extremities, fever, chills, tachy- 
cardia, tachypnea, malaise, apprehension, 
elevated leukocyte count and elevated 
sedimentation rate are present in various 
proportions in most cases of thrombo- 
phlebitis. However, all of these signs and 
symptoms may be minimal or absent in an 
extensive process, so certain diagnostic 
methods should be used in all patients who 
are candidates for thrombophlebitis. 
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Elicitation of Pain or Tenderness by Pal- 


pation. The plantar veins should be pal- 
pated first, then the calf muscles, the 
popliteal veins and the course of the 
femoral veins including the region of the 
fossa ovale. Dorsiflexion of the foot for re- 
sultant calf pain (Homans’ sign) is some- 
times beneficial. The presence of these 
signs reveals thrombophlebitis of the deep 
circulation. Redness, induration and tend- 
erness along the course of the superficial 
veins indicates involvement of the super- 
ficial venous system. 

Examination of the Extremities for Swell- 
ing and Evidence of Venous Occlusion. Leg 
measurements 5 inches above and below 
the patella are the best index to early 
recognition of swelling. It is most impor- 
tant to record the initial measurements pre- 
operatively in surgical patients and upon 
medical patients when first confined to 
bed. Meigs” considers an increase in size 
of more than 1 cm. significant. Pitting 
edema, coldness of the extremity and early 
cyanosis may be present. Arterial pulsa- 
tions of the femoral, popliteal, dorsalis 
pedis and posterior tibials are palpated for 
reflex angiospasm. Dilatation of superficial 
veins is noted. 

Search for Constitutional Signs and Symp- 
toms. Fever, elevated pulse and increase 
in respirations are considered indicative. 
Chills, malaise and apprehension are sig- 
nificant. The leukocyte count with differ- 
ential counts and sedimentation rates 
should be done at frequent intervals. 

Signs and symptoms of pulmonary em- 
bolism vary as to the size, number and 
frequency of the emboli and as to the indi- 
vidual response to this phenomenon. Pleu- 
ritic or substernal chest pain is the most 
frequent symptom of a pulmonary em- 
bolus. Hemoptysis is sometimes seen. 
Dyspnea, tachycardia, fall in blood pres- 
sure, apprehension, sweating, weakness, 
pallor, fever, vomiting, cardiac arrythe- 
mias, roentgen changes, suppressed breath 
sounds, splinted and high diaphragm, 
pleural friction rub, pleural effusion, com- 
plete collapse and sudden death are signs 
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and symptoms of pulmonary emboli. Many 
of these are the result of vasospasm and 
bronchial spasm from the lodgment of the 
embolus or emboli in the pulmonary artery 
or its branches. 


EARLY AMBULATION 


The practice of early ambulation as a 
prophylactic measure has been advocated 
for many years. Ochsner and DeBakey”® 
stress that ambulation is used to decrease 
the circulatory retardation and to diminish 
the incidence of respiratory infection. 
Standing and walking within twenty-four 
to forty-eight hours following an operation 
is considered as the true meaning of early 
ambulation. 

Hollenberg"! states that ambulation after 
four or five days is more dangerous than 
very early rising or continued bed rest due 
to the fact that a thrombophlebitis usually 
begins to develop in the first few days of 
recumbancy and the danger of throwing off 
emboli is greater in this period. 

Early rising is coupled with leg exercises, 
frequent changes in position, avoidance of 
tight abdominal binders, deep breathing, 
prevention of gastrointestinal or bladder 
distention, maintenance of fluid and elec- 
trolyte balance, prevention of infection, 
correction of anemia and sometimes the 
use of anticoagulants.” 

Jorpes'‘ shows that the incidence of post- 
operative thrombophlebitis can be reduced 
to as low as 0.6 per cent by postoperative 
exercises and early ambulation. Kirby” 
considers the two most important factors 
in 80 per cent of all pulmonary embolisms 
as: (1) the age of the patient is above forty 
and (2) the patient has been confined to 
bed by illness or operation. Early ambula- 
tion certainly eliminated the latter of these 
two factors. 


VASODILATION 


Sympathetic block has been advocated 
as an active measure of therapy in throm- 
bophlebitis to relieve artdriolar spasm.?*" 
DeBakey, Burch and Ochsner® have de- 
scribed this reflex pathway. Thus by block- 
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ing these impulses and obtaining a release 
of the vasospasm there is relief of pain 
which is primarily a pain of ischemia. The 
edema decreases to the extent allowed by 
the mechanical plugging of the veins by 
increasing the blood flow through the 
arterioles relieving the anoxia and exces- 
sive capillary permeability. The spasm of 
venules is abolished also and allows for the 
absorption of edema fluid. 

There are two methods of producing a 
sympathetic block. The older method is 
that of a paravertebral injection of the 
sympathetic ganglia with a local anes- 
thetic agent. This is essentially a regional 
block and its value varies directly with the 
experience of the operator. Parenteral in- 
jection of tetra-ethyl-ammonium has been 
shown to produce a blockade of nerve im- 
pulses at the autonomic ganglia.':? Par- 
enteral TEA injections is an easy and 
practical method of obtaining a sympa- 
thetic block for the clinician and patient.” 


ANTI-INFECTIVE AGENTS 


The use of antibiotics and chemothera- 
peutic agents in the treatment of thrombo- 
embolism may be considered a supportive 
measure. Murray”* states that in only 0.5 
per cent of cases is infection a factor in the 
production of a thrombus. However, Mor- 
ton and associates?! found that infection 
was present in some part of the body in 
75 per cent of patients with embolism. By 
this they refer to any type of bacterial 
invasion such as pneumonia, genitourinary 
tract infection, peritonitis, cellulitis, wound 
infection, gangrene, etc. Due primarily to 
Morton’s figures we believe that the use of 
penicillin or a sulfa compound is beneficial 
in most cases of thromboembolism and thus 
advocate its use. 


ANTICOAGULANTS 


The anticoagulants in current use for 
prophylaxis and treatment of thrombo- 
embolism are heparin and Dicumarol. The 
methods of administration, length of ac- 
tion, ease of control, effectiveness of the 
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drug and expense of the substance govern 
somewhat the use of these two chemical 
components. Some of the advantages and 
disadvantages of these anticoagulant agents 
help determine the indications for their 
use.® 

The advantages in the use of heparin are: 
(1) quick effect on blood (ten to fifteen 
minutes), (2) quick disappearance of ef- 
fect on blood (two to three hours) and (3) 
it may be administered without laboratory 
control. The disadvantages are: (1) it is 
expensive ($7.00 a day), (2) it is given by 
parenteral administration only and (3) it 
sometimes produces hemorrhagic compli- 
cations at the site of injection and other 
points also. 

The advantages of Dicumarol are: (1) 
it is inexpensive (only a few cents a day) 
and (2) it is effective orally. The disad- 
vantages include: (1) the effect on the 
blood is delayed (twenty-four to seventy- 
two hours), (2) effect on the blood persists 
for days after cessation of administration 
(two to twelve days), (3) daily determina- 
tions of prothrombin time are necessary for 
efficient and safe administration and (4) it 
sometimes produces hemorrhagic compli- 
cations. With these facts in mind, heparin 
and Dicumarol are considered separately 
and their clinical significance determined. 

Heparin. The actions of heparin as de- 
scribed by Loewe, Rosenblatt and Hirsch” 
are: (1) it prevents the conversion of pro- 
thrombin to thrombin, with the aid of a 
plasma cofactor; (2) it forms with serum 
albumin a strong antithrombin and (3) it 
prevents the formation of thromboplastin 
from the platelets. Loewe stresses the 
point that the multiple action of heparin on 
prothrombin, thrombin and thromboplastin 
may be explained as a loading and unload- 
ing of the electric charges on the various 
protein components, thus preventing the 
propagation of a clot regardless of its site 
or stage. It therefore explains the disap- 
pearance of the earliest stage of clot forma- 
tion (sludge) under heparin therapy. 

Heparin is available in 10 cc. vials con- 
taining 10 mg. per cc. diluent and is ad- 
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ministered parenterally. The intravenous 
administration is by continuous intra- 
venous drip or by periodic injections. If 
given by the continuous drip the optimum 
coagulation time of thirty to forty-five 
minutes (Lee and White method) is con- 
sidered desirable.* For continuous intra- 
venous injection the method described by 
Lucia” is satisfactory. Intravenous injec- 
tions of heparin may also be given every 
four hours in 50 mg. doses. Heparin acts 
within a few minutes and lasts only two 
and one-half to three hours, but the overall 
effect is equally as satisfactory. Coagula- 
tion times should be done just prior to each 
injection to determine the individual’s 
variation to the drug. The coagulation 
time with this method should be kept near 
ten to fifteen minutes. 

The use of heparin Pitkin menstrumm 
as described by Loewe and his co-workers” 
has overcome these disadvantages and has 
been a very satisfactory addition to the 
methods of administration. One subcu- 
taneous injection of 300 mg. of heparin in 
Pitkin’s menstruum has been found to 
cause elevation of the coagulation time for 
approximately forty-eight hours. The span 
of treatment is usually ten to fourteen days. 
The patient is permitted ambulation when 
full heparinization is in effect. Following a 
pulmonary embolus an additional seven to 
twelve days of therapy is recommended. 

Overdosage of heparin can be remedied 
by the use of protamine which can be 
given intravenously and acts by neutraliz- 
ing heparin in approximately stoichmetric 
proportions. Kirby” stresses the impor- 
tance of remembering that protamine is 
toxic in large amounts. Loewe, Rosenblatt 
and Hirsch” note that digitalis inhibits the 
anticoagulant action of heparin and advise 
the avoidance of the use of digitalis during 
heparinization if possible. 

Dicumarol. The action of Dicumarol is 
relatively slow, usually taking twenty-four 
to forty-eight hours for maximum effect. 
It is administered until the patient is am- 
bulatory for three to seven days. The 
effect of Dicumarol ordinarily continues 
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for two to twelve days after treatment is 
discontinued. 

The dosage of Dicumarol must be based 
on the blood prothrombin value. Pro- 
thrombin values of 20 to 30 per cent of nor- 
mal (twenty-seven to thirty-five seconds 
Quick method) are considered satisfactory. 
The dosages as suggested by Allen® are 
commonly used. Overdosage of Dicumarol 
is combatted by blood transfusion and in- 
travenous vitamin K. Levan" points out 
that stored blood loses its prothrombin, 
and for beneficial effect blood less than 
twenty-four hours old should be used. 

Hemorrhage is the only toxic effect of 
Dicumarol. Sixteen to 27 per cent of pa- 
tients are said to be hyper-reactors to 
Dicumarol; however, Allen’ reports 3.1 
per cent in his series. Daily physical exami- 
nation and urinalysis are indicated in all 
patients on anticoagulant therapy for this 
reason. 

The simultaneous use of heparin and 
Dicumarol seems to be the most satisfac- 
tory method of anticoagulant therapy. 
Heparin intravenously or subcutaneously 
is started for the immediate effect and 
Dicumarol is given orally in full dosage. 
When the prothrombin level is sufficient, 
heparin is discontinued and the patient is 
controlled on Dicumarol alone. 

Contraindications to anticoagulant ther- 
apy include renal insufficiency, hepatic 
damage, bacterial endocarditis, recent brain 
or cord injury and blood dyscrasias. 


VEIN INTERRUPTION 


The prevention of thrombosis and em- 
bolism by superficial femoral vein inter- 
ruption was suggested by Homans’ in 
1934. Allen‘ in a controlled series of pa- 
tients over sixty-five years of age reported 
458 bilateral prophylactic superficial fem- 
oral vein interruptions. One patient who 
had had the vein divided developed a fatal 
embolus. Allen attributes this to faulty 
technic in that the vein was divided 3 cm. 
distal to the profunda femoris and at 
autopsy a firm thrombus was present in 
the proximal segment of the interrupted 
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vein. Five patients of this series of vein 
interruptions had a history of a subsequent 
mild thrombophlebitis. In a group of 458 
patients without prophylactic vein inter- 
ruptions there were fifty-five cases of 
thromboembolism and twenty-six of these 
were fatal. In a breakdown of the series 
there were 110 fractures of the hip in each 
group. In those with prophylactic vein 
interruptions there were two patients with 
thrombophlebitis and no fatalities, but in 
the non-interrupted vein group there were 
twenty cases of thrombophlebitis and 
eleven fatalities by embolism. Veal?’ in 
report of forty-nine patients with thigh 
amputations and prophylactic vein inter- 
ruptions noted no deaths from pulmonary 
embolism but in a similar series without 
prophylactic vein interruption there were 
six patients who died of embolism. Allen‘ 
was impressed by the almost negligible 
symptoms following interruption of the 
normal superficial femoral vein. He states 
that this procedure is not expected to do 
more than lower the incidence of fatal 
emboli and act as an added dividend that 
thrombophlebitis is likewise prevented. 
The procedure should be performed at the 
time bed rest becomes necessary. If major 
surgery is contemplated, it has been sug- 
gested to withhold vein interruption un- 
til surgery is finished since bleeding is 
temporarily increased by femoral vein 
interruption. 

The treatment of thrombophlebitis with 
and without embolic phenomena should 
include venous ligation and thrombectomy 
if possible. Allen* points out that it is 
better to ligate a normal vein and err 
on the side of action than lose a patient 
from a sudden embolus. Morton and asso- 
ciates*! believe that there is too great a 
tendency of physicians and surgeons to 
feel secure once clinical thrombophlebitis 
is present in that there is little danger of 
pulmonary emboli. With evidence of pul- 
monary embolism Barker® showed there is 
44 per cent chance of a second embolus 
and 18 per cent chance of a fatal embolus. 

Allen‘ stated that as of October 1, 1946, 
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there had been 1,060 patients treated 
with femoral vein interruption for throm- 
bophlebitis after signs and symptoms of 
thrombosis or infarct and there were no 
fatalities as result of the operation. He 
lists less than 5 per cent of these had 
subsequent infarcts and in most cases 
these were minor. He reports only five 
deaths, all had infarcts prior to femoral 
vein interruptions and all but one were 
well advanced in age with an incurable 
disease. He further states that if pro- 
phylactic femoral vein interruption had 
been performed these embolic fatalities 
would have been avoided. 

The site of interruption is not always 
an easy problem. The veins are exposed 
best through a vertical incision and liga- 
tures that are not tied are placed around 
the common femoral vein, superficial 
femoral vein and the profunda femoral 
vein. By manipulation of these ligatures 
after superficial femoral vein is opened, 
one can determine which vein is patent 
by presence of free flow of blood. The 
superficial femoral vein is opened trans- 
versely. If a clot protudes, it is gently 
removed from the proximal vein by forceps 
and suction. When free bleeding occurs 
proximally, one knows then that the 
common femoral and iliac veins are cleared. 
The clot is then sucked out of the distal 
portion of the superficial femoral vein. 
The ligatures are then tightened about 
the common femoral and the superficial 
femoral vein to determine the patency of 
the profunda femoral vein. If only the 
superficial femoral vein is involved, it is 
divided between ligatures just below the 
profunda and the ends are transfixed with 
a suture. If the superficial femoral and 
profunda are involved, the common fem- 
oral vein is then ligated just below the 
entrance of the saphenous vein. Occa- 
sionally the profunda is the only branch 
involved and it is interrupted at its 
junction with the common femoral vein. 
When the clot is firmly attached to the 
common femoral vein and extends up into 
the iliacs, it may be wiser to ligate the 
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inferior vena cava because of its easier 
approach than attempt to ligate the iliacs. 
Moses”? has noted that following bilateral 
interruption of femoral vein, embolic 
phenomena continue and it is then appar- 
ent that the problem has not been solved. 
The emboli probably arise from the pelvic 
viscera, and Moses believes that an in- 
ferior vena cava ligation provides the most 
satisfactory solution. The right lumbar 
retroperitoneal approach is preferred for 
this procedure in males. In female patients 
and especially those without signs of 
thrombophlebitis of the lower limbs but 
those of a pelvic thrombophlebitis, Collins 
and associates* have advocated the trans- 
abdominal ligation of the inferior vena 
cava and the ovarian veins. Allen‘ be- 
lieves that inferior vena cava ligation 
should be used for those only with obvious 
septic infarcts. Homans! advocates in- 
ferior vena cava ligation when thrombosis 
is present in the iliac veins because it 
means one less operation. 


TREATMENT 


The lack of agreement in the treatment 
of this problem is readily apparent. It is 
known that the use of any one of the pre- 
viously mentioned methods has materially 
reduced the fatal results of this condition. 
However, since several factors are involved 
in the production of thromboembolism, 
a combination of all methods should be 
used in the treatment of the various stages 
of the disease. 

The treatment of thromboembolism may 
be divided into the prophylactic and 
reparative phases. With a strict program 
of prophylaxis the incidence of thrombo- 
embolism should be quite small. This will 
reduce to a minimum the ligations of the 
inferior vena cava, common femoral vein, 
thrombectomies and severe postoperative 
edema and ulceration. 

The prophylaxis may be instituted along 
the following lines: (1) All patients, med- 
ical bed and major surgical patients, over 
the age of forty should be treated with 
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or at the beginning of bed rest. (2) Super- 
ficial femoral vein interruption is reserved 
for (1) medical bed and major surgical 
patients over forty in whom Dicumarol is 
contraindicated and (2) patients over 
sixty-five who must remain in bed or for 
whom major surgery is planned. (3) Early 
ambulation should be instituted as soon 
as feasible. This includes daily leg exercises 
while in bed. (4) Twice daily examinations 
of patient should be made for elicitation of 
pain or tenderness of limbs by palpation, 
edema or evidence of venous occlusion, 
and search for constitutional signs and 
symptoms. 

The reparative therapy begins once 
there is clinical signs of a thrombophlebitis 
in the lower limbs or evidence of a pul- 
monary embolus. If the previously out- 
lined program is followed, we expect this 
group of patients to be quite small. The 
treatment is as follows: (1) Exploration of 
the superficial femoral, profunda femoral 
and the common femoral veins should be 
done with interruption of the appropriate 
veins bilaterally. Thrombectomy is to be 
performed. If the attachment of the 
thrombus extends into the upper portion 
of the common femoral and/or iliac veins, 
a ligation of the inferior vena cava is indi- 
cated. With septic pulmonary emboli and 
following a negative exploration of the 
femoral system, the inferior vena cava 
should be ligated, and in female patients 
the ovarian veins should also be ligated. 
(2) Following vein interruption simul- 
taneous heparin and Dicumarol therapy 
should be started three hours postoper- 
atively. (3) Vasodilation measured, auto- 
nomic blockade with tetraethylammonium 
or paravertebral sympathetic blocks with a 
local anesthetic should be employed for 
several days to promote collateral circu- 
lation with a reduction of leg edema and 
relief of pain associated with vasospasm. 
(4) The appropriate antibiotic and chemo- 
therapeutic agents are to be used. (5) 
Ambulation is begun as soon as the general 
condition permits. 
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SUMMARY . 10. 


1. The problem of thromboembolism has 
been briefly reviewed. 

2. The rationale and general results of 
the treatment of thromboembolism by 
early ambulation, vasodilation, antiinfec- 
tive agents, anticoagulants and vein inter- 
ruption has been presented. 

3. A program has been outlined for the 
prophylaxis of thromboembolism and the 
active treatment of thrombophlebitis and 
thromboembolism. 
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MALIGNANT LYMPHOMA OF THE STOMACH* 


Louis T. PALUMBO, M.D., KENNETH R. Cross, M.D., 
Freperic B. Emery, M.D. AND Cornetius P. Appison, M.D. 


Des Moines, Iowa 


CASE of malignant lymphoma, 
lymphoblastic, noncirculating 
type, involving the stomach is pre- 


Fic. 1. Meniscus complex along lesser curvature 
of stomach. 


sented. Early surgical removal of such 
lesions usually offers a better prognosis 
than surgical treatment of any other 
neoplasm. The lack of response by this 
tumor to postoperative irradiation is in 
accord with the results noted by Gall and 
Mallory. 

Malignant lymphoma of the stomach is 
a rare disease; a review of the literature 
revealed 250 cases reported.':%71%15 Ac- 
cording to the classification of Gall and 
Mallory’ this tumor was classified as above 
according to its cytology. By other authors 
this type would be referred to as lympho- 


blastoma or large cell lymphosarcoma. The 
localized tumor represents a_ transient 
clinical phase of the disease* arising from 


Fic. 2. Gross specimen of the stomach showing the elliptical 
ulcer crater with smooth, rolled edges. 


the lymphoid follicles of the submucosa of 
the stomach. The lesion occurs more fre- 
quently in the male and usually during the 
fourth 

The tumor per se is seldom diagnosed 
preoperatively. The diagnostic procedures 
such as x-rays and gastroscopy reveal an 
ulcerated tumor of the stomach usually in- 
distinguishable from carcinoma. 


TREATMENT 


Therapy consists of radical surgery, ir- 
radiation or a combination of the two. In 
well localized lesions, radical surgical re- 
moval is the treatment of choice.'* In 


* From the Departments of Surgery and Pathology, Veterans Administration Hospital, Des Moines, Iowa. 
Published with permission of the Chief Medical Director, Departments of Medicine and Surgery, Veterans Admin- 
istration, who assumes no responsibility for the opinions expressed or conclusions drawn by the authors, 
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large inoperable tumors, roentgen therapy 
alone has resulted in five-year cures in cer- 
tain cases.! Gall and Mallory* found in 
their series of 618 cases of malignant 
lymphomas that 21 per cent of the lympho- 
blastic type were resistant to irradiation. 


CASE REPORT 


A thirty-year old white male was admitted 
to the hospital on January 9, 1948, complaining 
of gnawing and mid-epigastric pains of three 
months’ duration. There were associated 
nausea and anorexia and a 13 pound weight 
loss had occurred. 

Physical examination revealed a_ tender, 
movable mass in the epigastrium. The complete 
blood count including differential was normal. 
Urinalysis and gastric analysis were also 
normal. Roentgenograms revealed a_ large 
ulcer along the lesser curvature of the stomach. 
(Fig. 1.) Gastroscopy confirmed this finding. 

A firm, irregular mass measuring 8 by 3 cm. 
in size and 4 cm. in thickness with a large 
central crater occupying the upper two-thirds 
of the lesser curvature of stomach was found 
at operation. (Fig. 2.) The lesion had pene- 
trated the stomach wall to invade the left lobe 
of the liver. An almost total gastrectomy and 
partial resection of the left lobe of the liver was 
accomplished. All of the regional and palpable 
nodes were removed. 

The microscopic sections (Figs. 3 and 4) 
revealed sheets and strands of oval and 
spherical neoplastic cells, larger than mature 
lymphocytes, containing large oval or indented 
nuclei which were hyperchromatic and dis- 
played many mitoses. The lymph nodes re- 
vealed the same changes. 

Three weeks following surgery he developed 
a nodule in the lateral aspect of the wound 
which on biopsy studies was positive for 
malignant lymphoma. Additional studies re- 
vealed no other areas of extension. The patient 
was given irradiation therapy to the upper 
abdomen and both inguinal regions. There was 
no improvement. He continued a rapidly pro- 
gressive downhill course with complaints of 
headaches and nausea; jaundice also developed. 
Blood counts and smears remained normal 
but the patient expired on May 21, 1948. 

The autopsy revealed neoplastic cells, even 
more anaplastic than those found in the surgical 
specimen, which had involved the following 


Fic. Fic. 4 

Fic. 3. Submucosa, stomach wall, showing diffuse 
infiltration by neoplastic cells, hematoxylin and 
eosin stain. 100 X. 

Fic. 4. Submucosa, stomach wall, hematoxylin and 
eosin stain, higher magnification of Figure 3 which 
shows the neoplastic cells to be of the lymphoblastic 
type. 1000 X. 


organs: spleen, liver, gallbladder, pancreas, 
stomach, small and large bowel, thyroid, 
adrenals, kidneys, bone marrow and _peri- 
bronchial, mediastinal, retroperitoneal, mesen- 
teric and inguinal lymph nodes. 
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H. J. Moerscu reports twenty-two cases of esophageal varices with 
bleeding in which patients were treated by injection of a sclerosing solution 
into the varices via the esophagoscope. About one-half of the patients had 
recurrent bleeding, probably because varices were also present in the cardiac 
end of the stomach. The sclerosing solution apparently has no effect on 
these latter varices. Diagnosis can often be made by x-rays; in doubtful 
cases the esophageal varices can be seen through the esophagoscope. When 
varices are also present in the cardiac end of the stomach, the author be- 
lieves this injection treatment should not be used but rather that portal 
caval anastomosis be done or even a resection of the lower esophagus and 
cardiac end of the stomach. Undoubtedly, in properly selected cases this 
injection of a sclerosing solution may have temporarily beneficial results. 
However, it does not remove the primary cause of the trouble, hence, portal 
caval anastomosis, when it can be done safely (in expert hands), is the 
treatment of choice. In my opinion, therefore, the injection method must 
be considered as palliative treatment only. However, it may well be worth 
while if it tides the patient over for the next few years because by that time 
the technic of radical therapy (or portal caval anastomosis) will become 
well standardized and by that time the patient can be submitted to this 
operation with a greater prospect of final cure and with a lower operative 
mortality than at present. (Richard A. Leonardo, M.D.) 
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ENTEROGENOUS CYST OF THE DUODENUM* 


H. H. Pevarorr, M.p. AND Henry F. SAUNDERS, M.D. 
Cleveland, Obio 


UPLICATIONS of the small intes- 
tine, likewise referred to as entero- 
genous cysts, are extremely rare. 

Over half the cases occur in the small bowel 
and of this group half are in the ileum. 
Ladd has reported four cases of the ileum 
and one each of the stomach, duodenum 
and jejunum. Most of these cysts occur on 
the mesenteric border of the bowel. This 
case, however, was situated on the anti- 
mesenteric side. 

As to the mode of origin of these cysts, 
no single theory can satisfactorily explain 
all the cases observed. In brief, the sug- 
gested mode of origin is: (1) They result 
from aberrations in the development of a 
Meckel’s diverticulum. (2) The second 
mode of origin that has been stressed by 
Ladd and Gross is that these cysts have 
their origin in diverticula at various intesti- 
nal levels. (3) Failure of complete vacuoli- 
zation of the solid intestinal Ilumin in fetal 
life in which a chain of vacuoles may 
coalesce but not unite with the main lumen, 
thus producing two separate lumina. 

The symptoms are usually those of in- 
testinal obstruction, either partial or com- 
plete, and may occur in either very early 
infancy or in adult life depending upon the 
size and location of the tumor mass. The 
treatment is surgical and one of the follow- 
ing procedures is recommended: (1) resec- 
tion; (2) enucleation; (3) marsupializa- 
tion; (4) as recently suggested by Gross, 
anastomosis to the intestinal tract. 


CASE REPORT 


This female (M.K.) was born on November 
29, 1941, and from the first day of life vomited 


almost all of her feedings. Five days after birth 
a rounded cystic tumor mass about 3 cm. in 
diameter was palpated in the right upper 
abdomen in the location where one would ordi- 
narily expect a mass suggestive of hypertrophic 
pyloric stenosis. Gastrointestinal series as in- 
dicated in Figure 1 showed a rounded shadow 
anterior and lateral to the first portion of the 
duodenum, with compression of the underlying 
intestine causing a partial obstruction. This 
child was treated for several days for possible 
pyloric stenosis but lost weight rapidly; there- 
fore, on the fourteenth day of life exploratory 
laparotomy was performed. A large cystic mass 
was found anterior and lateral to the first por- 
tion of the duodenum, intimately attached to 
the bowel with a common muscularis and what 
proved to be a separate mucosa. The cyst was 
opened and a considerable amount of clear 
mucus was aspirated. There was no communica- 
tion with the underlying duodenum. Because of 
the extremely poor condition of the child a 
marsupialization procedure was carried out in 
which the cyst wall was anchored to the ante- 
rior abdominal wall and then carefully packed 
with gauze. The child made an uneventful 
recovery but mucus drainage from the cyst 
continued until the present report. 

At. this writing the external opening is very 
smalt and the cyst requires daily aspiration 
which usually produces about 10 to 20 cc. of 
clear mucus. The child is now six years of age 
and is a healthy, robust little girl. On October 7, 
1946, at the age of five years, she was admitted 
to the hospital with acute upper intestinal ob- 
struction as indicated in Figure 2. A laparotomy 
was performed and several coils of jeyunum 
were freed. Following this procedure an un- 
eventful recovery was made. Figures 3 and 4 
were made by the injection of lipiodol into the 
cyst cavity. It is clear that this cyst is located 
anterior and lateral to the first portion of the 


* From the Departments of Surgery and Pediatrics, Mt. Sinai Hospital, Cleveland, Ohio. 
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Fic. 1 Fic. 2 
Fic. 1. Barium in the stomach and small intestine shows filling defect and partial obstruction in the first portion 


of the duodenum. 
Fic. 2. Acute dilatation of stomach and loops of small intestine present at second admission at the age of five. 


The point of obstruction is in the region of the enterogenous cyst. 


Fic. 3 Fic. 4 


Fic. 3. Barium in the stomach and duodenum and lipiodol in the cyst cavity. This indicates that the position of 
the cyst is in the antimesenteric border and is located between the first and second portions of the duodenum. 
Fic. 4. Lateral view with lipiodol outlining the cyst cavity and showing the cyst in an anterior position with air 
in the underlying duodenum. 
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duodenum and that it does not obstruct the 
underlying bowel. At some future date an 
attempt will be made to establish a common 
channel between the cyst and the duodenum as 
suggested by Gross. 


COMMENT 


This lesion is rarely diagnosed preopera- 
tively because it is seldom considered in the 
differential diagnosis of vomiting in the 
newborn. Such congenital abnormalities as 
omental, pancreatic and dermoid cysts, and 
hypertrophic pyloric stenosis are usually 
the most common lesions diagnosed. 

The treatment of these lesions is surgical 
and the method employed depends upon 
the individual case. The factors of age, 
condition of the patient and location of the 
lesion determine the type of operation to be 
performed. We believe that conservative 
treatment, either by marsupialization of 
the cyst or its anastomosis to the gastro- 
intestinal tract is indicated in the newborn 
and the very young whose chance of sur- 
vival from more radical surgery is question- 
able. The common dangers from resection 
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and extirpation has been fully discussed 
by other authors. 


SUMMARY 


1. We have presented a case of entero- 
genous cyst of the duodenum, the fifteenth 
case so reported. We believe that this is the 
youngest case which has survived any 
operative procedure for enterogenous cyst 
of the duodenum. 


2. The diagnosis and treatment have 
been discussed. 


3. Marsupialization is the treatment of 
choice in the newborn and very young. 


REFERENCES 


AscHNER, P. W. Enterogenous cyst of the ileum caus- 
ing obstruction. Arch. Surg., 9: 226, 1924. 

Carison, H. E. Mesenteric cyst obstructing bowel. 
Ann. Surg., 97: 639, 1933- 

Garpner, C. E. and Hart, D. Enterogenous cysts of 
the duodenum. Report of case and review of litera- 
ture. J. A. M. A., 104: 1809, 1935. 

Lapp, W. E. and Gross, Rospert E, Surgical treatment 
of duplications of alimentary tract. Surg., Gynec. e> 
Obst., 70: 295, 1940. 

Custer, B. S., KELLNER, A. and Escue, H. M. Entero- 
genous cysts. Ann. Surg., 124: 508, 1946. 

SHALLOW, THomaAs A., WaGnerR, F. B. and MANGes, 
W. B. Enterogenous cyst of duodenum. Surgery, 
21: 532, 1947. 


American Journal of Surgery 


FAT EMBOLISM FOLLOWING ABDOMINAL SURGERY * 


Joun R. Rosinson, M.D. 
Diplomate American Board of Surgery 


Kankakee, Illinois 


HE subject of fat embolism in its re- 

lation to severe trauma and fractures 

is fairly well covered in the literature 
but its occurrence following abdominal sur- 
gery, which is relatively atraumatic, has 
been overlooked or misdiagnosed. That fat 
embolism occurs following operative in- 
cisions and surgical dissection on obese 
persons has been mentioned by Ferguson! 
and Bissel.? In my brief experience fat em- 
bolism following abdominal surgery has 
been encountered twice. The secund is a 
rather rare case in that the patient appar- 
ently suffered a similar disturbance follow- 
ing abdominal surgery six years previously. 


CASE REPORTS 


A woman, Mrs. A. C., aged thirty-one, 
weighing 174 pounds, was admitted to the 
hospital on April 15, 1946, with complaints of 
pain in left lower quadrant and dysmenorrhea. 
The onset of the present illness occurred ap- 
proximately three months following a pelvic 
laparotomy six years previously. She com- 
plained of considerable pain just before and 
with her period and also of constant left lower 
quadrant pain and fullness. 

In 1936 she underwent an appendectomy and 
made an uneventful convalescence. In 1940 she 
had a right salpingectomy and a partial right 
and left oophorectomy under ether anesthesia; 
the postoperative course was stormy. Six hours 
postoperatively her temperature rose to 107°F. 
and remained between 105° and 107°F. for 
approximately eighteen hours and subsided by 
lysis. Simultaneously with the temperature 
rise the pulse rose to 180. The patient was 
dyspneic with a slight cough; the blood pres- 
sure was 70/0 for five hours. The patient was 
quite restless during this time. Examination 
revealed nothing of significance in either the 
chest or abdomen. A chest x-ray was taken at 
that time and was reported as negative. After 


approximately seventy-two hours in a critica 
condition the patient made a complete re- 
covery. No urine examination for fat was 
carried out at that time. 

Physical examination at the present admis- 
sion was essentially negative except for a large, 
pendulous abdomen measuring 40 inches in 
circumference and, on pelvic examination, a 
cystic mass the size of a grapefruit in the left 
adnexal region. Laboratory findings were essen- 
tially normal and a preoperative diagnosis of 
left ovarian cyst was made. On April 16, 1946, 
she was operated upon under ether anesthesia. 
Through a left lower abdominal transverse 
incision, lysis of adhesions, removal of a left 
intraligamentary ovarian cyst, partial sal- 
pingectomy and removal of several areas of 
endometriosis were carried out with only 
moderate difficulty. Fifteen hours postopera- 
tively the patient became restless, the blood 
pressure dropped slightly and the pulse rose to 
120. Examination at this time was negative. 
On the twenty-fourth postoperative hour the 
temperature rose suddenly to 105°F., and the 
pulse became weak with an approximate rate of 
150. The blood pressure dropped to 90/60 from 
a previous 120/80. The patient was quite rest- 
less with moderate dyspnea, a slight cough and 
considerable cyanosis. Examination of the 
abdomen and chest at this time was essentially 
negative. The patient did not appear as sick as 
her pulse and temperature indicated. An x-ray 
of her chest was essentially negative. Examina- 
tion of the urine carried out at this time showed 
it to be loaded with fat droplets. Fat continued 
to be present in the urine for the next twenty- 
four hours and suddenly ceased. For forty-eight 
hours the patient’s pulse was quite weak and 
rapid; she was very irritable and from time to 
time facial twitchings were noticed. A faint, 
blotchy petechial rash appeared on the arms 
and shoulders around the thirty-sixth hour and 
gradually faded, disappearing on the fourth 
day. Heart tones were weak and rapid but 
there were no audible murmurs. The chest 
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remained clear throughout. The temperature 
varied between 103° and 105°F. for approxi- 
mately twenty-four hours and then fell by lysis 
to normal eighty-four hours postoperatively. 
The course thereafter was entirely uneventful; 
the wound healed per primam and no complica- 
tions or sequelae were observed. The patient 
was discharged on the eleventh postoperative 
day. Therapy consisted of cedilanid intrave- 
nously and digalin intramuscularly, oxygen tent, 
salicylates, sponges, and penicillin. One-sixth 
molar sodium lactate solution and 10 per cent 
glucose in water were administered intrave- 
nously. Urinary output was maintained around 
1,000 cc. for each twenty-four hours. 

A white woman, Mrs. E. S., age sixty-seven, 
was admitted to the hospital on April 2, 1949, 
with typical gallbladder complaints and a 
history of two short episodes of jaundice in the 
past year and previous coronary disease. 
Physical examination revealed the patient to 
be obese, weighing 167 pounds, height 4 feet 
11 inches, with moderate right upper quadrant 
tenderness and blood pressure 140/100; the 
systolic murmur was heard at the apex of the 
heart. 

Laboratory examination, including liver 
function tests, were within normal limits. 
Chest x-ray showed moderate aortic dilata- 
tion. An electrocardiograph showed a left 
bundle branch block and other findings indica- 
tive of an old coronary occlusion. 

In spite of the patient’s poor condition, oper- 
ation was decided upon because of the severity 
of her symptoms. On April 7, 1949, under 
spinal anesthesia a cholecystectomy, choledo- 
chocostomy, exploration of the common duct 
with removal of three stones and T-tube drain- 
age were carried out. The pathologic report on 
the gallbladder revealed chronic cholecystitis 
with multiple lithiasis. 

The postoperative course during the first 
twenty-four hours was uneventful; pulse rate 
100. Thirty-six hours postoperatively, her 
pulse suddenly became rapid to 140; the 
patient was very restless, mildly dyspneic 
and upon examination of the chest, numerous 
rales were heard in both bases. Her blood pres- 
sure was 106/70; a chest x-ray was negative. 

Diagnosis: Early left heart failure. 

The patient was placed in an oxygen tent 
and rapidly digitalized with cedilanid. In spite 
of digitilization, fluids, penicillin, et cetera, the 
patient’s course was downward; her pulse 
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remained slow temporarily then increased 
again. Hyperthermia began thirty-six hours 
postoperatively and spiked to 104.2°F., fol- 
lowed by a second spike to 106.8°F. The rest- 
lessness and irritability increased and death 
occurred eighty-four hours postoperatively. 
Urinalysis revealed a urine loaded with fat. 
Autopsy revealed acute left heart failure result- 
ing from fat emboli (multiple). A satisfactorily 
healing operative site and wound were found. 


COMMENTS 


The reasons why fat embolism following 
abdominal surgery is often overlooked or 
misdiagnosed are: clinically, it is difficult 
to substantiate conclusively; it is rarely 
considered as a possible complication even 
in traumatic surgery. 

Knowledge of the etiology, pathology 
and methods of diagnosis of fat embolism 
should prove an aid in correct diagnosis 
and should put the surgeon on the alert for 
fat emboli following abdominal surgery. 

Fat embolism as defined by Vance’ is 
“the introduction of liquified fat into the 
circulation and its transportation by the 
blood stream to occlude the fine blood 
vessels in various parts of the body.” The 
condition may be classified into three 
groups: (1) subclinical in which the amount 
of fat in the blood is so small that clinical 
symptoms are absent; (2) clinically mani- 
fest non-fatal cases in which there are 
definite cerebral or pulmonary manifesta- 
tions, or both, as well as symptomatic and 
(3) severe or fatal types in which such a 
large amount of fat is present or the pa- 
tient’s condition is such that death ensues 
due to circulating fat. 

Much experimental work has been done 
on the causation of fat embolism by 
Scuderi,* Vance,® Scriba? and others. No 
definite conclusions have been reached but 
a statement of a few observations in con- 
nection with fat embolism may serve to 
clarify the etiology and pathogenesis. The 
fat which causes embolism is not the same 
as that which is normally emulsified and 
carried in the blood stream.* At body tem- 
perature oleic acid, one of the three acids 
produced by a breakdown of fat, is a fluid 
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and, therefore, more readily taken up by 
the blood than the other two acids, palmitic 
and stearic, which are semi-fluids. The 
mechanical factor of blocking in small 
vessels occurs mostly in the lungs; appar- 
ently the change of some of the emboli 
from fat droplets to their constituent acids 
occurs there with distribution of oleic acid 
into the general circulation.® It is believed 
by some that the real damage of fat em- 
bolism is produced by the breakdown of 
the fat to its acids and the free circulation 
of oleic acid which has definitely been 
proven toxic to the myocardium and an 
irritant to the brain. 

Experimentation by Lehman and Moore? 
would seem to indicate that fat in amounts 
of from 100 to 120 cc. was necessary for a 
lethal outcome. This work was done on 
dogs using injections of cottonseed oil. 
From such experiments it might be in- 
ferred that something besides fat droplets 
is necessary to produce a lethal result in 
the human since it has been definitely 
shown that the femur in man contains only 
approximately 65 cc. of liquid fat. How- 
ever, many proven cases of fatal fat em- 
bolism have occured from trauma in this 
region. 

The role of alcohol and ether in the pro- 
duction of fat emboli by aiding in the 
liquification of fat is still undetermined. 
Cubbins? believes that fat embolism is more 
common in injured persons after an alco- 
holic debauch. Neither alcohol nor ether is 
of any value in the treatment of this con- 
dition according to all authorities on the 
subject. 

In the production of fat embolism several 
factors must be presents imultaneously: 
first, liquefied fat; second, an open vein 
with enough negative pressure to draw in 
this liquified fat. These circumstances are 
most commonly encountered in orthopedic, 
traumatic and fracture work but also may 
be encountered in lower abdominal surgery, 
specifically when large varicosities are pres- 
ent in the broad ligaments or in the deep 
sacral dissection of an abdomino-perineal 
resection of the rectum. In the latter oper- 
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ation there may be large amounts of liqui- 
fied fat and often large sacral veins are 
opened which may only slowly retract into 
their foramina. Probably a number of sub- 
clinical and non-lethal clinical cases occur 
following this type of surgery and very 
often go unrecognized. In this connection 
one must bear in mind the possibility that 
lymphatic absorption may be another route 
of entrance for fat particles into the blood 
stream. This idea has been suggested and 
has some evidence in its support.” 

The pathogenesis is briefly that fat drop- 
lets which are picked up in the venous or 
lymphatic circulation are returned to the 
lungs and from there distributed over the 
entire systemic circulation. The three most 
commonly involved sites other than the 
lung are the heart, brain and kidney. 

On section of an involved lung fat may 
be seen in the arterioles and capillaries. It 
appears as globular masses obstructing the 
vessel lumen. The damage is entirely me- 
chanical and the degree of pulmonic em- 
barrassment is proportional to the amount 
of lung involved. Two different methods of 
transfer of the fat or its constituent acids 
into the general circulation have been ad- 
vanced. First, in as high as 33 per cent of 
all necropsies a small slit may be found in 
the region of the foramen ovale; and while 
under normal conditions no blood ever 
passes through this slit, certain investi- 
gators!'“!5 have expressed belief that due 
to a rise in pulmonary pressure fat may 
be forced through this slit in the intra- 
auricular wall. Second, the most impor- 
tant transfer probably occurs between the 
pulmonary capillaries and the pulmonary 
veins.° 

In the heart coronary blockage may 
occur but is not common. However, cir- 
culatory failure is quite marked in most 
cases even without evidence of coronary 
blockage and, therefore, several investi- 
gators have suggested toxic myocarditis 
from oleic acid as the cause of heart failure. 
Massive pulmonary involvement will, of 
course, cause the right heart to fail. 
Simonds" associated fat embolism with 
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peptone shock but his work was not 
conclusive. 

Since the brain contains many small 
vessels, many plugs would be expected 
when the brain is the site involved. How- 
ever, such is not the case. The gray matter 
is first invaded by the emboli and the re- 
sultant pathologic lesions consist of conges- 
tion and a few petechiae. These petechial 
hemorrhages are believed to be evidence of 
minute infarction. Because of a dispropor- 
tion between symptoms and lesions, the 
toxic effect possibly from circulating acid 
again is to be considered. Fat emboli can 
be demonstrated in the vessels of the brain 
on cut section. In support of the toxic 
effect Buerger® states that lesions of the 
gray matter can be demonstrated only in 
those brains already damaged by disease 
processes. 

Scriba® called attention to fat droplets 
in the urine in cases of fat embolism but 
not one of the many theories proposed as 
to how the fat is excreted by the kidney 
has ever been proven. However, excretion 
of fat in the urine is a most important way 
of getting rid of intravascular fat. This is a 
known fact and, therefore, is a positive 
diagnostic sign of fat embolism. 

The onset of symptoms associated with 
fat embolism usually occurs from six to 
forty-eight hours postoperatively but may 
be delayed as long as seventy-two hours. 
It is preceded by moderate cyanosis and 
dyspnea followed shortly by a rising tem- 
perature which may go as high as 107°F.; 
simultaneously the pulse becomes weak 
and rapid and the blood pressure may 
drop to alarming levels. Several hours after 
the onset restlessness, irritability, twitch- 
ing, delirium and coma may appear. The 
degree of cyanosis and dyspnea is depend- 
ent upon the amount of pulmonary im- 
pairment. The average temperature peak 
varies between 103° and 105°F. and in non- 
fatal cases usually begins to drop by lysis 
within thirty-six hours. In terminal cases 
the temperature often rises a second time 
to a much higher peak than the first. A 
petechial rash is often seen especially on 
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the extremities, back and shoulders and is 
further evidence of an embolic process. 

The diagnosis of fat embolism can defi- 
nitely be made only by the finding of fat 
in the urine. Scuderi® has described a typi- 
cal x-ray of the chest in these cases but it 
is generally believed that there are no typi- 
cal diagnostic findings on x-ray. 

In the differential diagnosis one must 
consider mainly massive atelectasis and 
cerebral vascular accidents. If these can 
be ruled out, fat embolism may be strongly 
suspected. Fulmunating peritonitis usually 
does not give such severe reactions within 
the first forty-eight hours and can definitely 
be ruled out on abdominal examination. 

As has been pointed out many times by 
the writers on traumatic fat embolism, 
careful collection of the urine is necessary 
in making the diagnosis. It has been shown 
experimentally that these fat droplets float 
on the surface of the urine and, therefore, 
are not excreted from the bladder unless 
the last few cubic centimeters are ex- 
pressed. Failure to observe this precaution 
probably accounts for failure to diagnose 
this condition more frequently. Blood fat 
levels and dark field examinations for fat 
droplets are of no real value in making the 
diagnosis. 

The prognosis is always guarded. If the 
patient survives the initial onslaught of 
emboli, he still has to contend with the 
sequelae and a patient who is progressing 
fairly well may suddenly die from myo- 
cardial failure. Most cases, if they are of 
lethal variety, will end fatally within 
ninety-six hours after onset. Just what 
percentage of patients recover is difficult 
to say because this diagnosis is made only 
in the most serious cases, the others being 
overlooked or misdiagnosed. If recovery 
takes place, it is complete with no residual 
effects. 

The treatment of this condition, as in 
any in which no specific measures are avail- 
able, is directed at supportive measures 
only. Such things as solvents, saponifiers 
and enzymes are all too toxic for use on 
man and are of questionable theoretic 
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value. Since fat is removed from the cir- 
culation in four ways, namely, excretion 
by the kidney, disposal by the liver, phago- 
cytic action of the reticulo-endothelial sys- 
tem in general and action of blood and 
tissue lipase, therapy as based on this 
knowledge is concerned with increase of 
the urinary output by the use of intra- 
venous sodium lactate solutions plus the 
supplying of free water to the kidney in 
the form of 10 per cent glucose, thus main- 
taining a large urinary output to rid the 
blood stream of fat. 

Digitalization is indicated to support an 
injured myocardium and oxygen aids in 
overcoming the debt resulting from pul- 
monary embarrassment. Penicillin is used 
to prevent secondary invasion of the lung 
by common bacteria. 

Methods directed at lowering the body 
temperature are usually of little avail since 
the disturbance is central in origin. How- 
ever, the use of salicylates, sponges, etc., 
may be of some value. The cooling effect 
of an oxygen tent is very desirable. Stimu- 
lants in the form of caffeine, coramine and 
neosynephrine have value but must be used 
with considerable caution. 


SUMMARY 


It is shown that in abdominal surgery, 
which is relatively atraumatic, fat embol- 
ism is a possible complication. Two inter- 
esting and unusual cases illustrating this 


fact are presented. The reasons why fat. 


embolism following abdominal surgery is 
overlooked or misdiagnosed are set forth. 
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The etiology and pathology of fat embol- 
ism are discussed along with the methods 
of diagnosis, treatment and prognosis. If 
these things are kept in mind and careful 
urine examinations for fat made in any 
suspected case, the diagnosis will be made 
much oftener. 
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TENSION GANGRENE OF THE CECUM DUE TO CANCER 
OF THE SIGMOID 


Grecory L. RoBILLARD, M.D. AND CARL ZIMMER, M.D. 
Brooklyn, New York 


HEN strangulation obstruction of 

the large bowel is excluded, the 

chief factor affecting the viability 
of the intestinal wall in the majority of 
obstructions is increased intraluminal pres- 
sure from colonic distention. The resulting 
pathologic condition is gangrene. There- 
upon perforation may occur anywhere 
along the colon at varying distances proxi- 
mal to the obstructing lesion. 

Such an obstruction of the colon differs 
from a similar obstruction of the small 
intestines because the ileocecal valve may 
prevent regurgitation of the contents of the 
large intestines into the ileum.! This con- 
dition predicates the presence of intra- 
luminal content plus the pouring of ileal 
content into the colon with no avenue for 
escape (closed loop obstruction).? (Fig. 1.) 
The effect of the ileocecal sphincter in the 
presence of obstruction has been demon- 
strated experimentally.* The importance of 
the ileocecal valve and sphincter in causing 
“diastasis”’ perforation was first stressed in 
1880.‘ It was reiterated in 1902.° It is noted 
that in the past two decades surgeons have 
again become interested in the presence 
and importance of gangrene proximal to 
carcinoma of the colon. At operation dam- 
age to the large bowel proximal to the 
lesion must be determined. It was noted in 
1934 by Wangensteen and his associates 
that the vast majority of perforations of 
the colon were in the cecum regardless of 
the site of obstruction. Black and Evert® 
observed three perforations situated at or 
very near the obstructing lesion. The perfo- 
rations were within 3 cm. of the lesion. 
The lesions were adenocarcinomas located 
within a distance of 11 to 22 cm. above 
the anus. The same authors also present 
an additional twenty-nine cases that were 
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selected from among forty-eight cases origi- 
nally reported.’ Although the cecum was 
again the most frequent site, other parts 
of the intestines occasionally perforated 


(Table 1.) 


TABLE I 
SITES OF MALIGNANT PERFORATION OF THE COLON IN 
TWENTY-NINE CASES 


Site of Obstructing Lesion 


Site of Perforation 
Trans- 


verse 


Colon 


Rec- 
tum 


Sig- 
moid 


Splenic 
Flexure 


Sigmoid 
Descending colon. . . | 
Splenic flexure | 
Transverse colon... 
Ascending colon... . 


The findings of a number of authors 
support the opinion that the stress which 
is borne by the dilated gut is in direct 
proportion to the intestinal diameter. 
Wangensteen figured the tension (T) on 
every cm. of surface of the segment as 
equal to the diameter (D) in cm. multi- 
plied by pi times the enteric pressure (P) 
in cm. of water. Applying an intra-enteric 
pressure of 24 cm. of water, which is within 
the limits of pressures measured in similar 
cases, Wangensteen arrived at a stress fac- 
tor or tension of 735 cm. in the cecum and 
340 cm. in the descending colon. Therefore, 
he concludes that the frequency with which 
perforation of the cecum is observed in ob- 
struction of the pelvic colon is apparent 
and is due to the difference of stress or 
tension exerted on the walls in segments 
of varying diameters. 

As tension increases the colon is stretched 
to its limits and the blood vessels of the 
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Fic. 1. Shows ileocecal valve sealing off the colon. 
(From Owen H. Wangensteen’s “Intestinal Obstruc- 
tions.”’ Springfield, Ill., Charles C. Thomas.) 
distended loop become lengthened and 
narrowed.® With every unit of increase in 
diameter, a threefold increase in circum- 
ference of the colon occurs. Thus the blood 
vessels are subjected to a process of elon- 
gation in a 3 to I ratio with the changes in 
intestinal diameter.° 

It is evident that the return of venous 
blood will diminish in the presence of nar- 
rowing and elongation of the blood vessels. 
In experiments on six dogs Gatch and his 
associates” observed an average return 
flow of 3 cc. of blood per minute in the 
mesenteric vein of an isolated intestinal 
loop when 200 mm. Hg of intraluminal 
resistance were offered. The return flow 
without any resistance was six times as 
much, namely, 18 cc. As the applied pres- 
sure of 200 mm. mercury Is in considerable 
excess of the blood pressure of dogs, (1 mm. 
Hg being equivalent to 1.3 cm. of water) 
these authors thus proved that the mes- 
enteric circulation is retarded but not en- 
tirely arrested by increased intra-enteric 
pressure. 

Whereas a moderate or physiologic de- 
gree of intraluminal pressure is considered 
a most effective stimulus for gastrointesti- 
nal motility,!! excessive intraluminal pres- 
sures are responsible for interference with 
the blood supply of the distended region 
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and simultaneously lead to a general inhi- 

bition of the intestinal motility.'? 

As previously stated the symptoms of 
large and small bowel obstructions can be 
differentiated frequently on the basis of 
the behavior of the ileocecal valve and 
sphincter. It is the “check valve” nature 
of the ileocecal juncture which changes the 
obstructive colon into a “‘closed loop.” 
The contents of the small intestines freely 
enter the colon, but regurgitation from the 
colon into the small intestines does not 
occur frequently. 

At this state our chief interest is the 
viability of the bowel wall. In man high 
intra-enteric pressures which endanger the 
circulation of the bowel accompany acute 
clinical cases of obstruction of the colon. 
The large bowel can be greatly dilated 
without interference to its circulation,’ 
but it will suffer, become necrotic and 
rupture when the pressure within it ap- 
proaches the diastolic blood pressure.' 
Damage to the large bowel wall is often 
observed at operation. 

The following is a synopsis of the local 
effects of sustained increased pressure in 
the presence of “‘closed loop” obstruction 
of the colon compiled from the various re- 
ports of authors: 

1. Increase in intra- 
luminal contents 
of gas and fluid 

2. Increased motor 
activity of the 
bowel 

3. Distention and in- 
testinal stasis 

4. Thinning of the 
intestinal wall 


A: Increase tn intra- 
luminal pressure 


Histologic  evi- 


1. Decreased absorp- dence of local in- 


tion from the in- 
testinal lumen 


. Venous stasis in 


jury to the in- 


: testinal wall with 


increased perme- 


the bowel wall ability leads to 
3. Anoxemia tension gangrene 
4. Impaired  viabil- and its sequela of 
ity perforation and 


peritonitis 
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of Cecum 


Fic. 3 


Fic. 2. Flat plate of abdomen showing marked distention of the right colon with fluid levels in the left colon. 
Fic. 3. Barium enema study accomplished with the injection of barium through the rectum and colostomy 
opening, oblique view; report filling defect in the mid-sigmoid area with marked dilatation of the rectum and 


the lower sigmoid. 


The left half of the colon is eight times 
as often the site of a lesion as is the right 
half.* In several reported series of both 
acute and chronic obstruction the incidence 
of obstruction varies from 3314 to 39 per 
cent in cases of carcinoma of the colon.!®*" 

Of 2,730 patients with operable malig- 
nant lesions of the colon, 5.5 per cent had 
acute obstruction.'* A much higher per- 
centage (35.6 per cent) of acute obstruc- 
tion in cases of carcinoma of the colon is 
reported by Burgess." 

The diagnosis of acute obstruction of the 
large bowel is made in the presence of the 
following: (1) Distention is usually present. 
(2) Vomiting is not frequent because the 
colon is sealed off by the ileocecal valve 
and thus is not decompressed by regurgita- 
tion into the small intestines; therefore, the 
stomach will often be found empty upon 
tubal drainage. (3) Abdominal palpation 
or rectal examination may reveal a palp- 
able tumor mass. (4) When tenderness is 
present, it is usually found over the cecum. 
It is a warning that viability of the gut 
is threatened. (5) Pain occurs more fre- 
quently in the overstretched area than at 
the site of the obstruction. (6) Peristalsis 
may be visable or palpable; as the intra- 
luminal pressure increases, peristalsis may 
become entirely inhibited. (7) In x-ray the 


barium enema may be of great help in 
searching for the site of the obstruction. 
However, instances are known in which 
in the presence of great distention the 
barium failed to reveal the lesion because 
it by-passed the stenosis. In acute ob- 
struction the presence of fluid levels is 
pathognomonic. 


CASE REPORT 


H. F., a white female aged fifty-two, was 
admitted to the Norwegian Hospital on June 
22, 1944. There had been increasing consti- 
pation and belching for the previous two years. 
During the four days prior to admission the 
patient had suffered from diffuse abdominal 
pain and inability to move her bowels. A 
citrate purge had had no results. Physical 
examination showed the abdomen to be dis- 
tended with marked tenderness over both 
lower abdominal quadrants. Borborygmi were 
heard throughout the abdomen. Vomiting was 
absent. The temperature varied between 100 
to 101°F., the pulse rate between 90 to 100 
and the respirations were 24. The blood pres- 
sure was 138/78. The urine showed 3 to 4 plus 
acetone. The red blood count was 4,300,000 
83 per cent polymorphonuclears and 17 per 
cent lymphocytes. X-ray studies were made 
and revealed marked distention of the right 
colon with fluid levels in the left colon. (Fig. 2.) 

Surgical intervention was finally permitted 
on June 25, 1944. The cecum was found to be 
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Fic. 4 
Fic. 4. Barium enema after resection of the sigmoid with filling accomplished only through the rectum showing 
a dilated rectum and sigmoid and continuous barium stream to the right colon. 
Fic. 5. Barium enema study prior to closure of fistula showing functioning large bowel without obstruction along 
its course. 


Right 


Fic. 6. Barium enema study after closure of fistula 
showing functioning large bowel by passage of 
barium into small bowel. 
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greatly dilated, its wall was permeable, black 
and friable. The lumen was filled with sludge. 
The large bowel was dilated throughout and 
in the sigmoid a napkin ring lesion was noted. 
The liver was not palpated. Thereupon, 
6 inches of the ileum, cecum and ascending 
colon were removed. The colon and ileum 
were exteriorized, 4 Gm. of sulfanilamide were 
dusted into the peritoneal cavity and the 
wound was closed in layers. The patient’s 
postoperative course was satisfactory and she 
was discharged as improved on July 24, 1944. 

Upon readmission to the hospital on October 
25, 1944, her general condition was good and 
the state of the apertures of the colostomy and 
ileostomy was excellent. Barium study revealed 
a filling defect in the mid-sigmoid area with 
marked dilatation of the lower sigmoid and 
rectum. (Fig. 3.) 

On October 30, 1944, resection of the sigmoid 
with an end-to-end anastomosis was _ per- 
formed. Palpation of the liver was waived due 
to adhesions. The pathologic findings were a 
napkin ring lesion of the sigmoid which 
microscopically showed itself as an adeno- 
carcinoma, grade 11. A subsequent barium 
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enema on November 8, 1944, showed a dilated 
rectum and sigmoid with a continuous barium 
stream to the right colon. (Fig. 4.) After a 
Stetton clamp had been applied to the spur 
of the ileocolostomy on November 27, 1944, 
the spur was found to be essentially destroyed 
eight days later. The patient was discharged 
on December 20, 1944, having satisfactory 
bowel movements although a small amount of 
feces was noted to escape through a fistulous 
opening at the site of the former ileocolostomy. 
This fistula was closed on June 11, 1945. A 
barium enema study just prior to the closure 
showed a functioning large bowel without any 
obstruction along the rectum, sigmoid, descend- 
ing or transverse colon. (Fig. 5.) On June 21, 
1945, the patient was discharged as recovered, 
having satisfactory bowel movements. The 
abdominal wound had healed well. An interval 
barium enema study was done on June 18, 1946, 
and showed a functioning large bowel with 
passage of the barium into the small bowel. 
(Fig. 6.) 
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CYST OF THE PERICARDIUM* 


CLARENCE J. SCHEIN, M.D. 


Mount Vernon, New York 


DVANCES in thoracic surgery have 
been such that thoracotomy for un- 
explained lesions parallels that of 

celiotomy for similar lesions of the ab- 
domen. Circumscribed or “coin” lesions 
can often be diagnosed only in this manner 
even in face of bronchoscopy, tomography 
and diagnostic pneumothorax and pneumo- 
peritoneum. During such operations nu- 
merous unusual tumors and cysts have 
been encountered. Sixteen cases of peri- 
cardial cysts have been described; they are 
sufficiently unusual to warrant this addi- 
tional report. 


CASE REPORT 


A. E., a fifty-two year old white woman, was 
admitted to the Mount Vernon Hospital on 
August 23, 1948, for the treatment of an intra- 
thoracic tumor discovered on routine x-ray film. 
The patient was completely asymptomatic. 
There were no abnormal physical findings. 
Radiographic examination of the chest (Figs. 
1 and 2) reveals a well circumscribed mass in 
the right cardiophrenic angle. It lies in the mid- 
dle mediastinum and is sharply demarcated. 
The right diaphragm moved normally on fluo- 
roscopy. There were no bronchoscopic abnor- 
malities. Aspirated bronchial secretions were 
negative for tumor cells. The preoperative 
diagnosis was mediastinal cyst or tumor. 

On August 25, 1948, under endotracheal 
anesthesia, the right pleural space was entered 
through a submammary incision in the bed of 
the third intercostal space. The third and fourth 
costal cartilages were divided. The cystic mass 
was pedicled on the parietal pericardium at the 
level of the inferior pulmonary vein just pos- 
terior to the phrenic nerve. At the point of 
pericardial attachment the stalk measured 
0.5 cm. The cyst measured 8.5 by 6.5 cm.; the 
lining was tissue paper thin and contained clear 


fluid. The fluid in the cyst could not be ex- 
pressed into the pericardium through the stalk. 
The cyst was removed intact between two 
clamps and the chest wall was closed in layers 
without drainage. The postoperative course was 
completely uneventful. 

Microscopic examination (Fig. 3) revealed a 
cyst wall lined by mesothelial cells lying on a 
stroma of dense connective tissue containing 
fat, blood vessels and scattered clusters of 
lymphocytes. The gross and microscopic find- 
ings were characteristic of a pericardial-celomic 
cyst. 


COMMENT 


Dufour and Mourrut* in 1929 reported 
the first case as an incidental finding at 
autopsy. In 1934 Pickhardt® described a 
pleural-diaphragmatic cyst which he vis- 
ualized preoperatively by means of diag- 
nostic pneumothorax and thoracoscopy. 
In 1940 Lambert’ reported two cases 
and differentiated pericardial cysts from 
lymphangiomas. The former are unilocular, 
well circumscribed and easily shelled out, 
and derive their blood supply from the 
pericardium, while the latter are multi- 
locular, intimately adherent to surrounding 
structures and derive their blood supply 
from several sources. Lambert states that 
these cysts arise from “the fact that one 
of the primitive pericardial lacunae fails to 
merge with the other, persisted, and 
developed into a cavity, forming a cyst.” 
Churchill,* Greenfield’ and Lamb*® de- 
scribed similar cysts. Bradford! and Blades? 
reported ten cases from the Army thoracic 
centers. Only seven cases had been re- 
ported prior to Bradford’s Army report. No 
cases of infection or malignant change 
have been recorded. 


* From the Surgical Service of the Mount Vernon Hospital, Mount Vernon, N. Y. 
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Schein—Cyst of Pericardium 


Fic. 1. Anteroposterior roentgenogram showing a 
smooth, well circumscribed shadow in the right car- 
diophrenic angle. 


The reported cases are analyzed as 


follows: 


Sex: 
Side: 
Symptoms: 


Precordial pain......... 
Youngest 

Oldest 

Average....... 


Age: 


The cyst is of little consequence except 
in the differential diagnosis of space- 
occupying lesions of the mediastinum. If 
the diagnosis can be positively made by 
thoracoscopy, operation is not indicated. 
When a more significant lesion can not be 
ruled out, exploratory thoracotomy is 
indicated. Excision is usually not difficult 
and no operative mortality has been 
reported. 


Fic. 2. Lateral roentgenogram shows this shadow to 
be in the middle mediastinum blending with the 
silhouette. 


Fic. 3. Microscopic section of the cyst wall demon- 
strating a smooth endothelial lining on a stroma of 
connective tissue containing fat, blood vessels and 
collections of lymphocytes. 


SUMMARY 


1. Pericardial-celomic cyst represents a 
space-occupying mediastinal mass. 

2. It is of importance only in the differ- 
ential diagnosis. 

3. In cases of doubt excisional therapy 
is indicated. 
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In tetralogy of Fallot there is cyanosis associated with congenital heart 
disease. Pathologically, there is usually pulmonary stenosis, defect of the 
interventricular septum, hypertrophy of the right ventricle and dextro- 
position of the aorta. The cyanosis is principally due to the pulmonary 
stenosis, however, and is greatest when the stenosis is the most marked. 
For that reason surgical therapy is directed primarily to overcome the 
effects of this stenosis. W. J. Potts reports his results in thirty-six children 
in whom he attempted to overcome this cyanosis by directly anastomosing 
the aorta to either the left or the right pulmonary artery, depending upon 
the curve of the arch of the aorta. He uses a special technic of his own and 
states that thirty of the children were greatly improved; two others were 
partially improved but still were slightly cyanotic. The operative mortality 
was about 11 per cent. This is an excellent operation in expert hands. 


(Richard A. Leonardo, M.D.) 
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POST-TYPHOID EMPYEMA OF GALLBLADDER 


Tunc-HO CHANG, M.D. 
Chengtu, China 


YPHOID fever is still very prevalent 

in China. Its clinical course frequently 

is severe and its complications are 
common. Perforation and hemorrhage are 
the surgical complications seen with great- 
est frequency. Post-typhoid cholecystitis 
or acute typhoid bacillus empyema of the 
gallbladder does not often come to light. 
Garbat mentioned two patients who, dur- 
ing typhoid convalescence, manifested gall- 
bladder symptoms. The gallbladder was 
removed and a pure culture of typhoid 
‘bacilli was obtained from both.! While 
working in the North-West Branch Army 
Medical School Hospital, Sian, Shensi, 
China, I encountered two instances of post- 
typhoid involvement of the gallbladder. 


CASE REPORTS 


Case 1. Mrs. H., aged forty-seven years, 
was admitted to the hospital as an emergency 
case on February 4, 1944, with the complaint 
of sudden acute abdominal pain which started 
twenty-nine hours previously. The pain was 
very severe and continuous in character. It 
originated in the epigastrium and extended 
downward along the right rectus muscle to a 
point below the umbilicus. Pain also was felt 
in both hypochondria but did not radiate to 
the shoulder. The patient had vomited twice 
after the onset of the pain. The vomitus was 
moderate in amount, sour and slightly yellow. 
There had been no bowel movement since the 
onset of the illness. There had been some 
belching of gas and occasional passing of flatus 
per rectum. There were no chills or fever. 
Urination was normal; no respiratory symp- 
toms were noticed. 

The past history revealed that the patient 
had suffered from severe typhoid fever five 
months previously. The disease had lasted 
for nearly two months and had been compli- 
cated by bronchopneumonia, acute myocarditis 
and pyelitis. Seven days before the present 
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illness the patient had a severe attack of 
abdominal pain which had lasted for twenty- 
four hours. There had been no fever. 

Physical examination was essentially nega- 
tive except for slight tenderness in the epi- 
gastric region more so on the right. A dose of 
morphine (149 gr.) was given. Pain persisted 
the next morning but was less severe. Exami- 
nation of the abdomen showed continuing 
tenderness in the right epigastrium and spasm 
of the right rectus muscle as low as a point 
midway between the umbilicus and pubes. The 
white count had increased from 12,000 to 
13,400 and the polymorphonuclears from 78 to 
84 per cent. The signs were less marked at 
5 P.M. but the white count rose to 14,000 and 
then to 17,000 with 95 and 96 per cent poly- 
morphonuclears, respectively. Fever accom- 
panied with slight chilly sensations was noted 
at 3 p.M. A perforated, posterior wall, gastric 
ulcer was suspected but the possibilities 
of cholecystitis and acute appendicitis also 
were considered. Exploratory laparotomy was 
strongly recommended. 

Under ether anesthesia a high right rectus 
incision was made. When the peritoneum was 
opened, a moderate amount of dark blood 
gushed out. A huge gallbladder the size of a 
fetal head and yellowish green in color was 
revealed. The anterior surface of the liver was 
ruptured over an area about 2 inches long 
from which fresh blood was oozing constantly. 
The abdominal cavity contained about 300 cc. 
of dark blood. A piece of muscle cut from the 
abdominal wall was sutured over the wound 
in the liver. About 50 cc. of light yellow trans- 
lucent fluid was then aspirated from the gall- 
bladder after which it felt much softer. Palpa- 
tion failed to reveal stones in the gallbladder 
or common or cystic ducts. The fluid contents 
could not be emptied into the duodenum by 
pressure. The gallbladder was sutured to the 
anterior abdominal wall as the first step in a 
two-stage drainage procedure. Smear of the 
aspirated fluid showed gram negative bacilli. 
Culture proved them to be Bacillus typhosus. 
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The lower two-thirds of the wound were 
closed in layers by interrupted sutures. 

The first dressing was applied on the third 
postoperative day. The gallbladder was found 
so shrunken that it scarcely could be seen 
through the abdominal wound. Incision and 
drainage was deferred and the patient’s gen- 
eral condition improved steadily. There has 
been no more abdominal pain since the 
operation. 


It seems obvious that the rupture of the 
liver was a purely mechanical phenomenon 
due to the drag of the heavy, over-dis- 
tended gallbladder. It also seems apparent 
that the true nature of this condition might 
have been suspected preoperatively had the 
significance of the preceding attack of ty- 
phoid fever been given more consideration. 


Case u. Mrs. W., aged thirty-six years, 
was seen because of severe pain in the right 
upper quadrant of the abdomen. On June 9, 
1945, three days before admission, the patient 
suddenly experienced severe abdominal pain 


followed by nausea and vomiting. The vomitus. 


first consisted of undigested food and then 
greenish-yellow, bitter fluid. Fever began on 
the night of June roth. The pain first started 
at the epigastrium below the ensiform process 
and extended to the right upper quadrant 
along the costal margin. It was intense in 
character, continuous and accentuated by 
motion. Simultaneously the patient also ex- 
perienced pain of a milder nature in the right 
lower quadrant. Pressure over the right upper 
quadrant elicited marked tenderness but pres- 
sure over the right lower quadrant did not. 
The patient was attended by a private prac- 
titioner who made a tentative diagnosis of 
acute appendicitis. She was admitted to the 
hospital at 9 P.M. on June 12, 1945. 

The patient’s appetite had been much 
impaired for several days prior to the present 
illness. She had taken nothing except a slight 
amount of water after the onset of the pain. 
There had been one dark yellowish liquid stool. 
The symptoms had increased progressively 
from the onset to the time of admission. There 
was a past history of typhoid fever in July, 
1944. The fever had persisted for twenty-five 
days and the diagnosis had been established 
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by the clinical course of the disease plus a 
positive Widal reaction. The patient appar- 
ently had recovered without complication. 
Several months later two sons and one daughter 
as well as her husband and another relative 
suffered attacks of typhoid fever. 

On physical examination the patient’s tem- 
perature was 38.3°c. pulse, 98 and white 
blood cells 21,800 to 22,100. The patient 
appeared to be a well nourished, rather obese 
female who was obviously in marked distress. 
The abdomen was moderately distended and 
slight bulging of the right side could be seen. 
There was marked tenderness and rigidity 
in the right upper quadrant but no mass could 
be palpated. The sclerae and skin showed no 
jaundice. Preoperative impressions were acute 
cholecystitis or acute appendicitis. 

Under ether anesthesia a long rectus incision 
was made. The gallbladder was found to be 
tremendously enlarged corresponding to the 
shape and size of a small kidney basin; it was 
pinkish green. The liver was not ruptured as 
in the first case. The gallbladder was aspirated 
and about 50 cc. of straw-colored, slightly 
turbid fluid which showed gram-negative 
bacilli were removed. Cultures grew Bacillus 
typhosus. The contents of the gallbladder could 
not be emptied into the duodenum by squeez- 
ing. No mass could be palpated within or in 
the neighborhood of the gallbladder which was 
then anchored to the anterior abdominal wall 
by six interrupted stitches of silk. The wall 
of the gallbladder was found to be much 
thicker than that in Case 1. The appendix 
although showing no gross pathologic change 
also was removed. 

The first dressing was applied on the third 
day after operation. The wound was clean 
and the gallbladder shrunken. Incision and 
drainage were considered unnecessary. The 
patient made an uneventful recovery and was 
discharged on June 2oth. 


The history of typhoid fever in this pa- 
tient and the successive cases of typhoid 
appearing subsequently in other members 
of the family suggest that the patient was 
a typhoid carrier. Cecil stated that about 
80 per cent of the typhoid carriers are 
women.” Unfortunately, bacteriologic ex- 
aminations of the stools of my patients 
were never made. Secondary cholecys- 
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tectomy was advised in each instance but apparently caused a tear of the anterior 
both patients refused. surface of the liver. 


SUMMARY 
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Two instances of post-typhoid empyema 
1. ZINSSER Textbook of Bacteriology. 8th ed., p. 525. 
of the gallbladder are reported. In one case, 4 Cecit, Russect L. A Textbook of Medicine. Phila- 


the weight of the large, heavy gallbladder delphia. W. B. Saunders Co. 


WHENEVER a free skin graft seems indicated, Bors and Comarr prefer 
the “‘buried epidermis” graft. A Thiersch graft is taken, usually from the 
patient’s thigh, and is cut up into small pieces or “‘seeds.’’ These are im- 
planted into the ulcerated area after the latter has been properly cleansed 
for several days with Dakin’s solution or another preparation. Ulcers on 
the legs, knees or on other parts of the body may be treated similarly. It is 
true that the cosmetic result may be inferior to that obtainable by plastic 
flap procedures but the method is very simple and takes one-half to three- 
fourths of the time. The resultant skin covering is also thinner than after 
plastic flap procedures. But only 10 per cent as much skin need be used 
with the “‘buried epidermis” technic to epithelize the ulcerated: area com- 
pletely, whereas 100 per cent of skin has to be used in plastic graft pro- 
cedures. The former method, therefore, has its advantages. (Richard A. 
Leonardo, M.D.) 
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will you need tomorrow? 


Will it be a surgical case tomorrow morning, with 
the patient a poor surgical risk and profound shock 
a distinct possibility? NORMAL SERUM ALBU- 
MIN (salt poor) counteracts shock by osmotically 
restoring circulatory fluid to the proper level. Per- 
haps the same operation will call for a hemostatic 
agent. FIBRIN FOAM AND THROMBIN, a homo- 
logous absorbable sponge made from human blood 
fractions, may be used where hemostats and sutures 
are impractical, or THROMBIN alone may be used 
to control minor hemorrhages and capillary oozing. 
FIBRIN FILM is particularly advantageous in 
brain and neuro-surgery. It is available in sheets as 
a membrane substitute and as a covering in severe 


For specific, selective blood proteins in con- 
centrated form, specify CUTTER — the 
only complete line of Human Blood Fractions. 


This donor was photographed at 4 P. M. at a blood donor center. 
By midmorning the next day his blood had been centrifuged at 
Cutter Laboratories, the plasma withdrawn and pooled in prepar- 
ation for fractionation into life-saving Human Blood Fractions. 


Whar fraction of this man’s blood 


burns...and if plasma is indicated, IRRADIATED 
PLASMA—CUTTER~— is available in safe, stable, 


desiccated form. 


Whooping cough in young patients can be fatal. 
HYPERTUSSIS; CUTTER’S anti-pertussis serum, 
is concentrated counterattack against whooping 
cough. The source is blood from hyperimmunized 
human donors. Fractionation isolates the highly 
concentrated antibody-bearing protein, and makes 


it ready for instant use to prevent or treat pertussis. 


Measles, too, can be prevented or treated. IMMUNE 
SERUM GLOBULIN—CUTTER— is fractionated 
from the plasma of human venous blood. 


*Reg. U. S. Patent Office 
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CUTTER LABORATORIES, BERKELEY 10, CALIFORNIA e@ HUMAN BLOOD FRACTIONS 
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CRESCENT SURGICAL SALES €O., 
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More ar 


ty if 
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INC., 440 4th Ave., New York 16 


Crescent. 


BLADES AND HANDLES 


DEKNATEL SURGICAL SUTURES 


MINIMAL- TRAUMA 
NEEDLES ATTACHED 


Because of their uniform high quality, Dek- 
natel sutures with Minimal-Trauma Needles 
attached are preferred by many surgeons for 
Eye, Vascular, Gastro-intestinal, Skin, Neuro, 
Plastic and other types of specialized sur- 
gery 

The needles are resilient, tempered, pol- 


QUEENS VILLAGE 8, 


ished steel with sharp points and keen cut- 
ting edges. They are securely anchored to 
specified lengths of Deknatel Braided and 
Treated Surgical Silk—the original moisture 
and serum resistant surgical silk suture. A 
streamlined suturing combination to minim- 
ize perforation and trauma. 


NEW YORK 
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CAN MAKE A DIFFERENCE 


Before and after surgical injury the tary food supplement Ovaltine in milk 
state of nutrition of the patient is of _ offers an effective means for implement- 
paramount importance in the repair of = ing the nutritional adequacy of the 
wounds and to a favorable course of _— dietary regimen. The composite of its 


recovery. Tissue cell restoration and high vitamin and mineral values, its 
growth and the production of new in- —_ complete protein of excellent biologic 
tracellular substance require a constant _— rating, its carbohydrate energy and 
nourishing stream of all essential nu- __ readily emulsifiable fat, and its easy 
trients. Toward attainment and main- digestibility and refreshing flavorful- 
tenance of this adequate nutritional ness distinguish Ovaltine in milk for 
state an efficient food supplement wide application in the dietary manage- 
often finds especial usefulness in the — ment of the surgery patient. 

pre- and postoperative diet. The table below shows the valuable 


In the aim for best possible nutrition | amounts of nutrients supplied by three 
of the surgery patient, the multiple die- _— glassfuls of Ovaltine in milk. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 


Three servings daily of Ovaltine, each made of 
Y2 oz. of Ovaltine and 8 oz. of whole milk,* provide: 


676 3000 1.U. 
32 Gm. RIBOFLAVIN. ..... 2.0 mg. 
CARBOHYDRATE .... 65Gm. 6.8 mg. 
112Gm. VITAMINC ...... 30.0 mg. 
PHOSPHORUS ..... 0.94Gm. VITAMIND ...... 417 1U. 


*Based on average reported values for milk. 


Two kinds, Plain and Chocolate Flavored. Serving for 
serving, they are virtually identical in nutritional content. 
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Adequate Breabfast Habits 


AND MENTAL ACUITY 


Recent physiologic research* conducted at 
the Departments of Physiology and Nutri- 
tion of an outstanding medical college has 
demonstrated a positive correlation be- 
tween breakfast adequacy and mental 
acuity at the pre-noon hour. By inducing 
greater physiologic efficiency, breakfast 
routines providing 800 or 400 calories re- 
duce the simple and choice reaction times 
to external stimuli whereas the habits of 
omitting breakfast or the taking of coffee 
only produce the opposite effect. 


The effects of the four different breakfast 
practices were studied under strictly con- 
trolled conditions using six young women 
graduate students as subjects. Since reac- 
tion time is particularly sensitive to altera- 
tions in physiologic conditions, this test 
was adopted for detecting changes in the 
mental acuity states of the experimental 
subjects. The findings of the 800 calorie 
breakfast period were adopted as the 
standard base of reference. 


Conclusions drawn from this important 
work are: 


1. When no breakfast was the morning 
practice, a notable increase resulted in 
the duration of the simple and choice 
reaction times. 


2. Habituation to coffee only induced a 
similar increase in reaction time. 


3. When habituation to the 400 calorie 
breakfast was attained after the coffee 
only period, both simple and choice 
reaction times showed a noteworthy 
decrease. 


This physiologic research, for the first 
time, presents directly derived experi- 
mental evidence supporting the recom- 
mendation long propounded by nutrition 
and health authorities for eating an ade- 
quate breakfast. For planning such nutri- 
tionally acceptable breakfasts the widely 
acclaimed basic breakfast pattern of fruit, 
cereal, milk, bread and butter serves as an 
excellent nutrient foundation. 


Although not stated in the published 
report, the findings forcefully intimate that 
during the late morning greater mental 
acuity results from adequate breakfast 
practices than when omission of breakfast 
or coffee only is the morning habit. 


The presence of this seal indicates that all nutritional state- 
ments herein have been found acceptable by the Council on 
Foods and Nutrition of the American Medical Association. 


*Reprint of the research findings referred to 
will be sent on request. 


CEREAL INSTITUTE, INC. 


135 South La Salle Street - Chicago 3 
A RESEARCH AND EDUCATIONAL ENDEAVOR DEVOTED TO THE BETTERMENT OF NATIONAL NUTRITION 
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Confidence is derived from 
DEPENDABILITY 


HASLAM’S 
RING HANDLED FORCEPS 


Artery, Biopsy, Clip, Ear, Eye, Gall Stone, Intestinal, Kidney, Nasal, Needle Holder, Rectal, Splinter, Sponge, 
Tenaculum, Tissue, Tongue, Vulsellum, etc., etc. 


ARE DEPENDABLE! 


100 years of experience and technical research are built into HASLAM’S Surgical Instruments. You can expect ( 
years of dependable service from precision-made instruments--and HASLAM’S ARE PRECISION-MADE. 
83 PULASKI STREET 
t@ Fred HASLAM & Co. INC. BROOKLYN 6, NEW YORK i 


Haslom’s fine Surgical Instruments ore sold by accredited Surgical Supply Distributors and are advertised in leading Hospital and Surgical Journels. 


HANDICAPPED? 


His Hanger leg is no handicap! 


“Il have played on softball teams, was chosen as a 


member of the All-Star team, play tennis, and enter into 


any games that | would had | not been wearing an 
artificial limb,"’ says ©. D. Stone, Hanger wearer in 


Texas. Not all wearers of Hanger Limbs can jump as Mr. 


Stone does above. But Hanger wearers can and do walk 


comfortably, safely, and satisfactorily, and perform every- 


day activities. Hanger Limbs allow the amputee to return 
to daily life as a living and working individual. 


HANGERS 
LIMBS 


ALBANY 6, N. Y. MILWAUKEE 4, WIS. 

ATLANTA 1, GA. NASHVILLE, TENN. 

BALTIMORE 1, MD. NEW ORLEANS, LA. 

BIRMINGHAM 1, ALA. NEW YORK 11, N. Y. 

BOSTON 16, MASS. OKLAHOMA CITY 3, OKLA. 

CHARLESTON 21, W. VA. PHILADELPHIA 7, PA. 

CHARLOTTE 2, N. C. PITTSBURGH 30, PA. 

CHICAGO 7, ILL. RALEIGH, N. C. \ 

CINCINNATI 2, OHIO RICHMOND 19, VA. ~ 
COLUMBUS 8, OHIO SAN FRANCISCO 2, CALIF. ae > i 
INDIANAPOLIS 2, IND. ST. LOUIS 3, MO. 
JACKSONVILLE, FLA. TOLEDO, OHIO 4 € 
MEMPHIS, TENN. WASHINGTON 13, D. C. j 


WILKES BARRE, PA. 
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THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institulion in America) 


EYE, EAR, NOSE and THROAT 


A combined full time course covering an academic year (9 
months).It consists of attendance at clinics, witnessing operations, 
lectures, demonstration of cases and cadaver demonstrations; 
operative eye, ear, nose and throat on the cadaver; head and neck 
dissection (cadaver); clinical and cadaver demonstrations in 
bronchoscopy, laryngeal surgery and surgery for facial palsy; re- 
fraction; radiology; pathology; bacteriology; embryology; 
physiology; neuro-anatomy: anesthesia; physical therapy; al- 
lergy; examination of patients pre-operatively and follow-up 
post-operatively in the wards and clinics. 


PHYSICAL MEDICINE 


Didactic lectures and active clinical application of all present-day 
methods of physical therapy in internal medicine, general and 
traumatic surgery, gynecology, urology, dermatology, neurology 
and pediatrics. Special demonstrations in minor electrosurgery, 
electrodiagnosis, fever therapy, hydrotherapy including colonic 
therapy, light therapy. 


FOR THE GENERAL 
PRACTITIONER 


Intensive full time instruction in those subjects which are of 
particular interest to the physician in general practice, consisting 
of clinics, lectures and demonstrations in the following depart- 
ments—medicine, pediatrics, cardiology, arthritis, chest diseases, 
gastroenterology, diabetes, allergy, dermatology, neurology, minor 
surgery, clinical gynecology, proctology, peripheral vascular 
diseases, fractures, urology, otolaryngology, pathology, radiology. 
The class is expected to attend departmental and general 
conferences. 


ANESTHESIA 


A three months full time course covering general and regiona 
anesthesia, with special demonstrations in the clinics and on the 
cadaver of caudal, spinal, field blocks, etc.; instruction in in- 
travenous anesthesia, oxygen therapy, resuscitation, aspiration 
bronchoscopy. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


Announces continuous courses 


SURGERY—Intensive Course in Surgical Technique, 
Two Weeks, starting September 26, October 24, 
November 28. 

Surgical Technique, Surgical Anatomy & Clinical 
Surgery, Four Weeks, starting September 12, 
October 10, November 7. 

Surgical Anatomy & Clinical Surgery, Two 
Weeks, starting September 26, October 24, 
November 21. 

Surgery of Colon & Rectum, One Week, starting 
October 10, November 28. 

Esophageal Surgery, One Week, starting October 
10 


Thoracic Surgery, One Week, starting October 3. 
Breast & Thyroid Surgery, One Week, starting 
October 10. 
Fractures & Traumatic Surgery, Two Weeks, 
starting October 3. 

GYNECOLOGY—Intensive Course, Two Weeks, 
starting September 26, October 24. 
Vaginal Approach to Pelvic Surgery, One Week, 


starting September 19, November 7. 

OBSTETRICS—Intensive Course, Two Weeks, start- 
ing September 12, November 7. 

MEDICINE—Intensive General Course, Two Weeks, 
starting October 3. 

Gastroenterology, Two Weeks, starting October 
24. 

Gastroscopy, Two Weeks, starting September 26, 
October 24. 

DERMATOLOGY—Formal Course, Two Weeks, 
starting October 24. Informal Clinical Course 
every two weeks. 

ROENTGENOLOGY— Diagnostic & Lecture Course 
First Monday of every month. 

Clinical Course Third Monday of every month. 
X-Ray Therapy every two weeks. 

UROLOGY— Intensive Course, Two Weeks, starting 
September 26. 

Ten Day Practical Course in Cystoscopy every 
two weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 


== 


NOW ... for fractures of ‘ald long tones! 
RUSH 


MEDULLARY PIN 


V SIMPLIFIED TECHNIQUE... 
V NO SPECIAL INSTRUMENTS 
V-PHYSIOLOGIC--EARLY FUNCTION 
V CASTS RARELY NEEDED... 


Manufactured Exclusively By . 


P. O. Box 1851, Meridian, Mississippi 


ASK YOUR SURGICAL DEALER OR WRITE FOR INFORMATION 


You Operate with Almost Barehand Freedom when you 


gp Rollpruf 


Pioneer Surgical Gloves 


Here’s why! @ Available in finest natural latex and neoprene. 
Neoprene Rollprufs are made in new hospital 

@ Rollprufs always fit smooth and snug, their green color for easy sorting—contain no 
sheerness affords better finger-tip sensitivity. dermatitis-inducing allergen sometimes found 


in natural rubber. 
@ Rollpruf's flat-banded cuffs won't roll down to 


annoy during surgery. Rollprufs are more for your money. Specify 

Rollprufs—insist on them from your supplier or 

@® Banded wrists reduce tearing—add to glove write us. The Pioneer Rubber Company, 753 
life. Tiffin Road, Willard, Ohio. 


See our complete Surgical Glove 


Catalog in Hospital Purchasing File 


| The Result of Over 30 Years of Quality Glove Making 
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utsibe the Ovory 


(continued from page 18) 


N endocervical coning biopsy curette, clini- 
cally tested and approved by the Colum- 
bia-Presbyterian Medical Center as offering a 
new, simple method for early detection of can- 
cer of the cervix, is now available to physicians 
throughout the country from surgical supply 
distributors of J. Sklar Manufacturing Com- 
pany, 38-04 Woodside Avenue, Long Island 
City, N. Y. 


evidence of the wide therapeutic 
range of the new drug, aureomycin, was con- 
tained in a report by a team of scientists at 
Columbia University and Presbyterian Hospi- 
tal. The group declared that the golden-colored 
antibiotic has been successful in combating 
virus pneumonia. Three physicians, Drs. Yale 
Kneeland, Jr., Harry M. Rose and Count 
Dillon Gibson, revealed that the drug produced 
good results in nineteen out of twenty cases of 
virus pneumonia, or atypical pneumonia as it Is 
sometimes known. Penicillin and sulfonamides 
have failed in this type of pneumonia. A rela- 
tively new disease which is increasing in pro- 
portions, virus pneumonia, strikes at thousands 
of Americans every year. Not marked by the 
initial chill, bloody sputum and abrupt develop- 
ment usually associated with the well known 
pneumococcic pneumonia, the virus disease has 
stubbornly resisted all other types of drugs. 
The disease usually manifests itself in the form 
of slow development, fever, chills, headaches 
and chest pains. 

The investigating group, members of the 
Department of Medicine in the College of 
Physicians and Surgeons at Columbia, have 
reported in THE AMERICAN JOURNAL OF MEbDI- 
CINE that results were inconclusive in only one 
case. This patient ultimately recovered, but it 
was believed, the doctors said, that there was 
no justification for drawing any conclusions as 
to the effectiveness of aureomycin in the case. 


D* LOYAL DAVIS, professor of surgery 
and chairman of the department at North- 
western University Medical School, and chief 
of staff of Passavant Memorial Hospital, has 
been appointed the first Grunow Professor of 
Surgery, it was announced by Dr. J. Roscoe 
Miller, dean of the School. The chair in surgery 
was established last February with a gift from 
the Lois Grunow Memorial Clinic, Inc., of 
Phoenix, Ariz. 

A graduate of Knox College and North- 
western University Medical School, Dr. Davis 


has been a member of the faculty since 1925 
and chairman of the department of surgery 
since 1932. He is Editor of SURGERY, GyNE- 
coLocy and Ossretrics. [Congratulations to a 
splendid gentleman, great surgeon and an out- 
standing editor. T. S. W.] 


ON’T rub snow on frostbite. New experi- 
ments on frostbite are showing that the 
widely accepted practice of applying snow or 
cold to stricken portions of the body is a cause 
of, rather than protection against, gangrene. 
These studies are described in an article “‘ Treat- 
ment of Experimental Frostbite,” which ap- 
peared in a recent issue of ‘“The Yale Journal 
of Biology and Medicine.” 


bw National Council of the Kappa Delta 
Sorority has inaugurated a prize of $1,000 
to be given annually by the American Academy 
of Orthopedic Surgeons for the best research in 
orthopedic surgery performed during the year 
by an individual in the United States. The first 
award, for the year 1949, will be announced at 
the seventeenth annual convention of the 
Academy in New York, February 11, 1950. 
Those wishing to compete for this prize can 
secure further information from Dr. Walter 
Stuck, Chairman of the Award Committee for 
1949, 1426 Nix Professional Building, San 
Antonio, Texas. 


SNAKE bite in remote Arizona, a rare 

disease in Maine or a call for radio-active 
isotopes in the Everglades—these and similar 
emergency spots across the nation are now 
brought days nearer to the sources of medical 
supply because of a new development in U. S. 
transportation that amounts, virtually, to a 
personal courier service. Shipping circles are 
closely watching the effect that this new, high- 
speed, ground-air forwarding technic will 
have upon the conventional transportation 
methods heretofore employed by pharma- 
ceutical houses. Like most American industry, 
rug manufacturers have traditionally used the 
standard freight and express carriers. Recently, 
however, a number of the larger houses have 
been employing the newly developed “courier” 
service which attains extraordinary speed by 
combining the fastest available facilities both 
on the ground and in the air. Those interested 
should communicate with Emery Air Freight 
Corp., 314 E. 39th St., New York City. 


(continued on page 34) 
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LEG ULCERS 


the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE as introduced by 
DR. WILLIAM M. COOPER, Director, Department of Peripheral Vascular 
Diseases—New York Polyclinic Medical School and Hospital. 


1 


This technique is based on a 3 point program = 


a} Reduce the dermatitis with wet dressings of 
DOMEBORO TABS (BUROW’S SOLUTION). 


(2) Combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 
and surrounding areas. 


O, 
DOMEBORO TABS is listed as “BUROW’S &) Overcome venous insufficiency, s aa 
SOLUTION-DOMEBORO TABS”, on Page 376, statis and edema by wrapping bp, Ves 8 G 
in the “Manual of Dermatology —issued un- DOME-PASTE BANDAGE (Un- URo ml Pl 
der the auspices of the National Research Ws Stop Plitie 
Council and is recommended to be used wher- na’s Boot) around the entire leg one” Sou, ioe 
ever Burow’s Solution is indicated. to supply compression. Ps fou, 20 No 
‘ R 
\A) DOME CHEMICALS, INC. / 
250 EAST 43rd STREET NEW YORK 17, N. Y. Me tame dy 
4, 
Mokers of the Soothing, Modernized Form of Burow’s Solution a Or, Mey, ony 
DOMEBORO—Tablets * Powder * Packets * Ointment ™ 
DOLAMIN for PAIN CONTROL | 
Relief of Pain in Occipital neuralgia Postoperative pain | 
Intercostal neuralgia Brachial plexus neuralgia 
Alcohol neuritis Abdominal wall neuralgia 
Peripheral neuralgia Sciatic neuralgia 


Selected cases of back pain 
DOLAMIN IS AN AQUEOUS—NONTOXIC—NON-SCLEROSING AM- 
MONIUM SALT SOLUTION WITH A WELL ESTABLISHED LABORA- 
TORY AND CLINICAL BACKGROUND* 
NERVE BLOCK—SAFE WITHOUT TISSUE DAMAGE—WNERVE BLOCK 
DOLAMIWN is available in 10cc ampuls in packages of 12, 25 and 100 
Obtainable from HARVEY LABORATORIES, INC. 
428-30 S. 13th Street 
Philadelphia 47, Pa. 


Mail coupon for free clinical sample 


Harvey Laboratories, Inc. Gentlemen: 


A free sample of DOLAMIN 
* Pain Syndromes—Judovich, B. & Bates, W. 
* Bulletin of Mayo Clinic, Sept. 15, 1948, pp. 443 and 447. 
* Bibliography on request. 
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Outside the Ovory 


(continued from page 32) 


E. GIFFORD UPJOHN, vice-president 
of The Upjohn Company, Kalamazoo, 
Michigan, was elected president of The 
National Vitamin Foundation for 1949 at the 
annual meeting of Foundation members. Dr. 
Upjohn succeeds Basil O’Connor, attorney and 
president of the American Red Cross, who was 
named to the newly created position of Honor- 
ary Chairman of the Board of Governors. J. 
Paul Folsom of the Lederle Laboratories Di- 
vision, American Cyanamid Company, New 
York, New York, was elected board chairman 
replacing A. H. Fisk of Eli Lilly & Co., Indian- 
apolis, Indiana. H. B. Fonda of Burroughs 
Wellcome & Co., (U. S. A.) Inc., was elected 
vice-president succeeding Raymond E. Horn, 
Abbott Laboratories, North Chicago, Illinois. 
Fred J. Stock, vice-president of Chas. Pfizer & 
Co., Inc., Brooklyn, New York, was elected 
chairman of the executive committee, succeed- 
ing L. D. Barney of Hoffmann-La Roche, Inc., 
Nutley, New Jersey. 


AN EW and simple method of detecting cer- 
tain kinds of cancer by the use of electri- 
cal recordings has been announced. The two 


doctors who devised the new method are 
Harold S. Burr, Professor of Anatomy at Yale, 
and Louis Langman of the Department of 
Obstetrics and Gynecology at the New York 
University College of Medicine. Their findings 
are published in the American Journal of 
Obstetrics and Gynecology. 


This electrical method, which requires only . 


about twenty-five minutes, has been found to 
be about 85 per cent accurate in detecting both 
the presence and absence of cancer in the 
female genital tract. The electrical detection 
method is the result of fifteen years of cancer 
research at Yale under Dr. Burr’s direction. 
Actual tests with patients were conducted dur- 
ing the past two years by Dr. Langman at 
Bellevue Hospital in New York. 

“These tests,” according to the two doctors, 
“suggest that the new technique offers an 
excellent method for screening suspected cases 
of malignancy.” Thus far, the new method has 
been used only with women patients to detect 
cancer of the female genital tract, but the 
doctors are already planning to expand their 
research and test for cancer in other parts of 
the body. They believe that the principle of 
electrical detection will apply to all forms of 
cancer. 


N terms of purchasing power the per patient 

cost of eye care, including professional fee 
and eyeglasses, is approximately 60 per cent 
higher in Great Britain under its national 
health service program than in the United 
States, Walter A. Stewart, president of the 
American Optical Company, said in his address 
at the annual shareholders’ meeting. Reporting 
on eye care in Great Britain where a compre- 
hensive national health service includes free 
ophthalmic services and spectacles, Mr. Stewart 
said that even with an increase in the British 
population receiving yearly eye care, “‘England 
will have reached only the point in general eye 
care we arrived at several years ago.” The 
ophthalmic professions in the United States, he 
pointed out, ‘through their education, training 
and skill, have kept pace with the ever-increas- 
ing need for eye care and are in a position to 
provide the requisite professional services. 
American Optical Company will continue its 
campaign to educate the public in the value and 
importance of the services leading to visual 
comfort and efficiency. The services involved 
in eye care are available generally. No section 
of the country or element of our society is with- 
out them.” Britain’s experience with free eye 
care is particularly illuminating from an eco- 
nomic point of view, Mr. Stewart said, noting 
that “‘the annual cost was originally estimated 
at $10,000,000. The actual cost for the first 
year will come close to $60,000,000—or 600 
per cent more than was estimated.” 


HE increasing use of high-energy x-rays in 

medical diagnosis and treatment has pre- 
sented new problems in all phases of radiation 
protection and shielding. Recommended stand- 
ards of safety for the installation and use of 
high-voltage x-ray equipment are concisely set 
forth in a new handbook, “Medical X-ray 
Protection Up to Two Million Volts,” published 
by the National Bureau of Standards. This 
handbook, the National Bureau of Standards 
Handbook 41, is made up of forty-nine pages, 
six line cuts and nine tables, and may be 
purchased for fifteen cents. It may be obtained 
from the Superintendent of Documents, U. S. 
Government Printing Office, Washington 25, 
D. C. Remittances from foreign countries 
must be in U. S. exchange and must include an 
additional sum of one-third the publication 
price to cover mailing costs. 
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AN ICING 


SECOND PRINTING 
EDITION 


25,000 copies sold 
first six months 


Twenty-five thousand copies of this quick 
reference service have been sold to 
EDITED BY doctors and pharmacists in the first six 


Marion E. Howard, M.D., F.A.C.P. 
/ / 


Yale University Medical School 


itéven, You need this book — 


COMPLETELY DESCRIBES To know about Echicat Drugs 
3240 Ethical Drugs of To know all the cautions 
238 American Pharmaceutical Manufacturers To be informed on new and old drugs 


Indexed Three Ways To save yourself time and trouble 
Alphabetically, Therapeutically 


and by Manufacturer 


Typical Description 


B,, CONCENTRATE Hematopoietic (Armour) 


DESCRIPTION: An aqueous solution containing 10 micrograms of vitamin Bi» per cc. 

ACTION AND USES: Effects an adequate hematopoietic response in pernicious anemia 
cases; offers a substitute for liver therapy in the treatment of pernicions anemia 
patients who exhibit a sensitivity to liver extract. An important adjunct to liver 
therapy in the treatment of pernicious anemia, nutritional macrocytic anemia, non- 
tropical sprue and tropical sprue. 


ADMINISTRATION: Intramuscularly, preferably in the gluteal muscle. In macrocytic 
anemia of pregnancy, 10 to 20 micrograms once a week until termination of pregnancy. 
In macrocytic anemia of infancy, 10 to 20 micrograms until blood count returns to 
normal. In nutritional anemia dosage may vary from 6 to 100 micrograms over a 
14 day period to obtain an optimal response. In most pernicious anemia cases 25 
micrograms per week results in an optimal response. 


SUPPLY: Bi: CONCENTRATE—Vials, rubber-capped, 10 cc. 


1949 Edition 
Bound in Red Fabricoid 
1,200 pages, Size 2” x 6” x 9” 
Price Postpaid $12 U.S.A.— 


$14 Foreign 


Drug Publications, Inc. 

49 West 45th St., New York 19, N. Y. 

Enclosed is the sum of twelve dollars ($12 U.S.A.) for which 
please send me postpaid the new Fourth Edition of the MODERN 
DrucG ENCYCLOPEDIA AND THERAPEUTIC INDEX AND MODERN DRUuGsS. 
City 


U.S.A. $12 Foreign $14 
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A Valuable Adjuvant 


IN 


PERITONITIS 


TREPTOMYCIN has proved to be a valuable adjunct in the prevention and 
treatment of peritonitis in the presence of streptomycin-sensitive organ- 
isms. In some instances, streptomycin in combination with penicillin and a 
sulfonamide has been effective in infections which had failed to respond to 
penicillin alone or to combined penicillin and sulfonamide therapy. 

In general, the best results are obtained with optimal dosages of each of 
these drugs, combined with the proper surgical procedure. 

It is reasonable to predict that with early diagnosis, prompt surgical inter- 
vention, and combined chemotherapy, the mortality rate from spreading peri- 
tonitis may be reduced to virtually zero, except in cases which are moribund 
before appropriate treatment is begun. 


STREPTOMYCIN. , 
CALCIUM CHLORIDE COMPLEX 


MERCK & CO., Inc. a RAHWAY, N. J. 
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BACITRACIN 


REDUCES THE NEED FOR INCISION 
\ 


\ 


\ Inthe management of carbuncle and 

a host of other local cutaneous infec- 

tions the early use of bacitracin greatly reduces the need 

for incision and drainage in a vast majority of patients. 

Injected directly into the lesion, bacitracin (500 U./cc. 

in sterile isotonic sodium chloride solution) exerts a 

profound antibiotic influence upon the invading pyogens. 

Bacitracin is particularly effective in the presence of 

penicillin-resistant staphylococci and streptococci, and 

in mixed infections. Topical administration of bacitracin SUPPLY 

solution hastens resolution, minimizes pain, and in most supplied in 20 cc. size 
cases averts the need for local surgery. 
: containing 2,000 and 
Bacitracin, topically administered, isavaluablemeans 10,000 units, and in 50 
of treating a wide variety of local infectious processes. ©: TUPPer-stoppered 


Physicians are invited to send for descriptive literature. units. 


A DIVISION OF COMMERCIAL SOLVENTS CORPORATION, 17 EAST 42ND STREET, NEW YORK 17, NEW YORK 
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Conservative 
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SPREADS 
like 
ink 

ona 
blotter 


New 

efficiency 

in 
hypodermoclysis 
and 

local 

anesthesia .. 
with 


HYDASE 


Trademark 


Hyaluronidase 


WYETH INCORPORATED e Philadelphia 3, Pa. 


Injected solutions diffuse easily through 


tissues treated with HYDASE. 

A greater volume of fluid can be given 
more quickly...with safety. Avoids 
local swelling or pain due to distention. 
HYDASE is also a valuable adjunct to 
nerve block or infiltration anesthesia. 
Completely non-toxic in therapeutic 


doses. 


Supplied: Sterile vials of 150 TRU (turbidity reducing 
units)—the purest hyaluronidase preparation available. 
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With the price of Perandren 
only % of its original cost, 

you now can make available 

to a wider group of patients 
the anabolic effects as well as 


the specific sexual effects of 


Ciba’s brand of Testosterone 
Propionate, U.S.P. XIII. Write for 
clinical reports and literature. 


€ 
q PHARMACEUTICAL PRODUCTS, INC., S$ UMMIT, NEW JERSEY 
PERANDREN ¢T.M. Reg. U.S. Pat.O8. 2/isi4m 
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